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Editorial Notes 


Port Harcourt, Nigeria 

Following the extensions not long ago completed at Apapa, the 
wharf improvements at Port Harcourt, described in the article we 
print in this month’s issue, mark a further stage in the develop- 
ment plans of the Nigerian Ports Authority which aptly reflect 
the growing importance of Nigeria in world affairs and its newly 
attained status as an independent nation of the British Common- 
wealth. Port Harcourt is situated on the eastern fringe of the 
Niger delta which forms the administrative boundary between 
the Eastern and Western Regions and is about 350 sea miles 
distant from Lagos, the Federal capital. Land communications 
between the two are exiguous and each serves its own well defined 
areas by means of railways which do not converge until Kaduna, 
far inland in the Northern Region. Urban development and its 
associated highways will, of course, proliferate, with trunk roads 
to follow, but for a long time rail and river transport will provide 
the main communication between populous centres and the fore- 
runner for wider development. In common with many of the 
colonial territories, port services in Nigeria have been adminis- 
tered as an integral part of a government-owned railway system, 
and this has naturally left its mark on the layout and design of 
wharves. But in 1952, foreseeing the difficulties and inhibitions 
which are generated by a too-close identity with a single means 
of inland transport, a separate statutory Ports Authority was 
established and a considerable modernisation of facilities begun. 

At Port Harcourt the Authority has once again shown its pre- 
dilection for quays presenting a “solid” face but, for fairly 
obvious reasons, the “ sliced ” blockwork system adopted for the 
Apapa extensions has not been repeated. Instead, a reinforced 
concrete piled structure has been resorted to, although this is 
embodied in a sand fill contained by a diaphragm of interlocking 
steel sheet piles rolled in a heavy section copper-bearing steel. 
This necessitates the provision of the usual anchor ties at close 
entres, though it might seem that the anchorage is possibly a 
little precarious. Opinions may vary as to the merits of this 
ype of construction though, clearly, it has been influenced by two 
‘actors: firstly, the continued stability of a sloping fill beneath 
2 wider suspended deck could not be assured when the channel 
ame to be dredged to its full depth of 32-ft.; secondly, the 
lifficulty of obtaining concreting material or suitable stone for 
‘acing a revétment required that such work be kept to a mini- 
tum. In ordinary circumstances an open structure tied back 
hrough the apron slab to bents of raking piles might well have 
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served the purpose. Any open-work form of construction has, 
of course, the advantage (among others) of being adaptable to 
varying soil conditions along the length of the work. 

The final result, however, has provided a splendidly wide apron; 
transit shed accommodation, too, on the scale of 52,000 square 
feet per berth, with ample stacking grounds for open-air cargo, 
is undoubtedly lavish. The very wide span of these sheds makes 
them right outside the limits of a pitched roof and canopies (on 
the landward side only) have therefore to take the form of a 
separate verandah which entails a certain obstruction by columns. 
The apron side might very well have some protection too, for in 
tropical climates the sun is as much an enemy as rain. In view 
of the width of the apron a substantial cantilevered appendage 
here would have been a valuable amenity without in any way 
encroaching on working space. Cargo cranes are being provided 
but, very sensibly, they are not being supplied in full force. They 
can be dispersed or concentrated at will, however, without 
impediment by mooring lines, for sheltered water enables vessels 
to be secured at cope bollards alone. 


Handling Equipment for Liquid Cargo 


The important article which we print elsewhere in this issue 
is concerned predominantly with the transfer of petroleum and 
its refined liquid products, but its usefulness is not confined to 
those specialists whose work lies exclusively in that field. The 
world traffic in oil has, of course, been going on for a very long 
time and prodigious quantities have been shipped. The making 
of hose connections between ship and shore has always presented 
a problem. But it would seem that it is only during the last six 
or seven years that it has been recognised as a problem and one, 
moreover, which is capable of being solved in a simple, even 
elegant, manner. Tankers, throughout the range of vessels carry- 
ing crude oil to the refineries and of the smaller general purpose 
vessels distributing refined product, have all increased in size. 
The mammoths of today have three times the capacity of their 
counterparts before the war, although the average increase 
throughout the world’s fleets is more modest. Pumping capabil- 
ity of the newer vessels is enormously improved and transfer 
rates of several thousand tons per hour are becoming common- 
place at major intakes where flow conditions allow. The highest 
performance is not attainable with product oil ordinarily moving 
in smaller batches, but to get good results quick and easy hose 
connection is especially important, for a multiplicity of lines may 
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be involved. The day is past when matters can be attended to 
with a couple of hoses snaking overside supported, it may be, by 
an inadequate ship’s derrick, by hand davits or from a temporary 
cathead lashed up over the manifolds, with all the attendant 
paraphernalia of mats and cradles and old motor tyres to guard 
against chafing. An altogether different standard of workman- 
ship is now demanded. 

This is not only because tankers are bigger and quick dispatch 
more necessary—the requirements of a World Glory and a Universe 
Apollo have not materially changed—or because the replacement 
cost of hoses is assuming bigger proportions, but because a small 
group of people with restless inquiring minds have shown the way 
to much needed improvement and this in turn has stimulated the 
inventiveness of other workers in the field. In consequence there 
are now many different arrangements in use all of which are 
decided improvements on earlier practice. Some of them have 
original features which classify them as separate systems. Others 
are, in the main, variations of the simple Aruba rig with hoses 
suspended by counterbalance weights in a tower structure. There 
are a few installations where hoses are coiled around a large 
barrel, rotated hydraulically or by air motors, so that they can 
be reeled in or out after the fashion of an electric trailing cable 
drum. In this system the barrel takes the form of a pressure 
vessel with sealing glands and must necessarily be of large dimen- 
sions to accommodate the great length of hose which the method 
makes inescapable. In contrast with such complications, the 
device which is described in some detail in the article we publish 
has for its principal feature a tubular derrick boom, constituting 
an element of the flow line embodying ball and socket joints at 
its extremities. This would seem to meet all the requirements 
of the service in a particularly simple and straightforward manner. 
The range of the equipment imposed by service conditions has 
been analysed and tabulated in the article in an original and 
comprehensive way and this should prove of the greatest value, 
not only to the oil interests but to others who provide wharfinger- 
ing facilities for those interests (and they are many). 

It is, of course, one thing to provide elaborate equipment which 
can be amortized over large throughputs and constant usage. It 
is quite another to devise a system which is satisfactory and 
economical for relatively small and intermittent employment. 
The pattern of oil distribution is constantly changing. The 
current trend towards a wider dispersal of smaller refineries may 
possibly result in smaller average shipments and a smaller distri- 
bution of product oil by sea. The overall volume of traffic will 
go on increasing, however, at a varying rate perhaps, no matter 
how the pattern of flow may alter, but simple and effective hand- 
ling techniques become all the more important in these changing 
circumstances. Many port undertakings already provide intake 
facilities for non-dangerous petroleum which is then distributed 
as bunker oil through separate wharf pipelines. The scope for 
uncomplicated hose-handling rigs which will not be an obstruc- 
tion to other wharf functions is great indeed. 

The making of any removable connection between ship and 
shore which will be reasonably self-adjusting and conformable to 
relative movement always involves difficulty. Engineers faced 
with the task of improving passenger amenities will have dis- 
covered that side ports are all different. They come at various 
inconvenient positions and levels. Some are far forward or far 
aft where the lines of the vessel are tapering off. Some ships 
have a pronounced tumble-home. There is no standardisation 
of cills or thresholds or means of securing gangways. What can 
be provided for regular callers proves to be quite unsuitable for 
vessels trading outside their regular voyage itineraries. Tankers 
are no exception for they roam the seas more widely than almost 
any other class of vessel. The difficulties of accommodating 
them are not caused so much by individual idiosyncracy, how- 
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ever, as through their functional behaviour. Nevertheless, m 
help would be given by a simple standardisation of manifold 
outs and the setting up of a code of practice which would den 
the role of ship and shore in these exchanges. The tables 
diagrams provided in the paper give a vivid demonstration of ¢ 
Yet they do not tell the whole story, for they refer only to m:ui- 
fold positions at or about the midship section. A typical tan 
near completion of discharge and prior to ballasting draws so: ne- 
thing over 20-ft. aft and nothing forward and in that conditic 
she is as sensitive as a weathercock. Mooring lines and tri 
need careful attention at all times. In this context we can bec< 
too obsessionally preoccupied with “automation”. All tanker 
work involves a hazard, even when dealing with non-dangerous 
cargoes, and the best insurance of safety is for everyone involved 
to be constantly on the alert for the possibility of accident. 


Pension Scheme for Dock Workers 

The Minister of Labour has made an Order, which comes into 
operation on 21st November, 1960, to facilitate the introduction 
of a pension scheme for workers registered under the Dock 
Labour Scheme. 

The Order enables the National Dock Labour Board to collect 
the contributions, due under the scheme, from employers and 
workers, and to pay pensions to retired dock workers. It also 
makes compliance with the provisions of the pension scheme 
obligatory. 

Under the Dock Workers (Regulation of Employment) Act, 
1946, the Minister of Labour is required to publish in draft his 
proposals for making or amending a Dock Labour Scheme so 
that objections may be made to them and if there are objections 
a public Inquiry held. This procedure has been carried out in this 
particular case. Since no objections were sustained, no public 
Inquiry was found necessary and the Minister has been able to 
proceed immediately to making the Order. The Order has been 
laid before Parliament and may be negatived by resolution of 
either House of Parliament within 40 days of laying. 

The scheme has been prepared by the National Joint Council 
for the Port Transport Industry and will be run by Trustees 
appointed by that Council. Legislation has already been passed 
to exempt the scheme from the operation of the Truck Acts and 
thus to enable the workers’ contributions to be collected by 
deduction from their wages. This measure, the Dock Industry 
(Pensions) Act, 1960, received the Royal Assent last June. 


Welfare at the Docks p 

A booklet recently issued by the National Dock Labour Board 
reviews what has been accomplished with regard to the welfare 
of dock workers during the past 20 years. It emphasises the 
remarkable changes which have taken place in the industry since 
the inception of the Board. At the ports which come under the 
scheme, modern well-equipped buildings have replaced the 
previous call stands, proper facilities for washing, canteens for 
meal breaks, and medical centres and first-aid reoms have been 
provided. These medical centres are well used and, in the course 
of a year, about 220,000 treatments and dressings are given. 

Due acknowledgement is paid to the individual employers and 
port authorities who, prior to the introduction of,the Dock Labour 
Scheme, gave considerable sums of money in order to provide 
welfare facilities at the docks. Among the dock workers them- 
selves there also has been a strong tradition of welfare, and 
benevolent funds, now common in every port, were organised and 
run by men in individual ports long before the national scheme 
came into being. The existence of these and other schemes, 
in fact, formed the nucleus of the welfare projects set up by 
the Board. 

It is doubtful whether this spirit of co-operation is prevalent 
today, despite the lavish sports fields, social centres and otier 
amenities which have been provided by the Board. 


The Dock & Harbour Authority 


















Port 


Wharf Extension at 


Harcourt, Nigeria 


Description of New Development Works 


for the Independence celebrations H.R.H. Princess 
Alexandra opened the wharf extension now nearing com- 
pletion in Port Harcourt. Nigeria’s largest port, both as regards 
the number of deep water berths and the tonnage of cargo 
handled is in Lagos, the Federal capital. The second largest port 
is Port Harcourt, in the Eastern Region of Nigeria. 

Port Harcourt is situated some 27 miles from the sea on the 
Bonny River at the mouth of which the depth, at L.W.O.S.T. 
over the bar is only about 19-ft. At the present time, Shell-BP 
Petroleum Co., Ltd., are undertaking the experimental dredging 
of a channel over the bar to a depth of 28-ft. below L.W.O.S.T., 
with a view to providing a deeper channel for the export of oil. 
It is yet to be found whether the channel will retain its depth or 
whether training works will be required. 

The construction of deep water wharves for ocean going vessels 
was first carried out in Port Harcourt in 1923 when two berths 
were constructed. A further two berths were built in 1927 and 
single-storey transit sheds, 100-ft. wide, were provided at each 
berth. Port Harcourt was originally planned as a railway port 
and the berths constructed in 1923 and 1927 provided sufficient 
accommodation to handle the import and export traffic up to the 
end of the last war. 

Since 1945, there has been a very large increase in Nigeria’s 
overseas trade, due to the development in the country and the dis- 
covery of oil necessitating an increase in constructional equip- 
ment, the improved wealth of the country resulting in a greater 
consumer demand and an increase in the tonnage of exports. 
The following figures, taken from the Federal “ Digest of Statis- 
tics,” indicate the vast increase that has taken place since 1950: 


Dene: her visit to Nigeria in the first half of October 


Thousand Tons 


Year Imports Exports Total 
1950 a 148 251 399 
195] o 187 301 488 
1952 A 214 294 508 
1953 oe 282 402 684 
1954 sei 309 423 732 
1955 a 390 437 827 
1956 os 434 434 868 


The original wharves were provided with rail and road access 
but the layout was such as to restrict the maximum use of road 
traffic. In addition the land in the rear of the wharves was so 
restricted that adequate marshalling sidings could not be pro- 
vided and nor was there room for the construction of modern 
warehouses. The inevitable result was congestion on the wharves 
and the tendency for the transit sheds to be used as warehouses. 

In 1952, the Nigerian Ports Authority took over the operation 
of Port Harcourt but despite the great efforts made to relieve the 
congestion such measures as the Authority was able to introduce 
could never be considered as a final cure to the problem. For 
instance in 1956 a total of 284 ship-days were lost to shipping 
and the consequent cost had to be carried by the importers and 


exporters. 
The Nigerian Ports Authority in 1954/55 instructed their con- 
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(Specially Contributed) 


sulting engineers, Messrs. Coode & Partners, to prepare a report 
for an extension to the existing wharves and other port facilities. 
Finally in 1956 the consulting engineers were instructed to pre- 
pare detailed designs and contract documents for an extension to 
the wharves at Port Harcourt. In July, 1956, the Crown Agents 
for Oversea Governments and Administrations invited tenders 
from six selected firms of British civil engineering contractors and 
in January, 1957, a contract, valued at approximately £3,680,000, 
was awarded to Messrs. Taylor Woodrow (Nigeria) Ltd. 

The deep water berths constructed by direct labour to the 
designs of Messrs. Coode, Fitzmaurice, Wilson and Mitchell in 
1923 and 1927 were of cast steel screw piles with mild steel tie- 
rods, struts and beams, and steel troughing carrying the concrete 
deck. A rubble bank was constructed in the rear of the wharves 
to retain the land on which the transit sheds, railways, roads, etc., 
were built. Due to the corrosive nature of the river water the 
original wharves are now in a poor state of repair and in fact the 
Nigerian Ports Authority has prepared a scheme to reconstruct 
and strengthen each of the old wharves in turn as and when the 
new berths have been completed. In considering the type of 
construction for the wharf extension it was decided to adopt a 
scheme which would avoid heavy maintenance expenditure. One 
problem was, however, that there is little or no suitable stone in 
the Port Harcourt area for use as concrete aggregate or rubble 
and therefore any design adopted must reduce to a minimum the 
stone requirements. One further point that had to be taken into 
consideration was the Nigerian Ports Authority’s preference for 
a “solid” faced quay as opposed to an “ open piled ” quay. 

The extent of the work included in the wharf extension contract 
is shown in the plan, Fig. 1 and a general view of the area is 
shown in Fig. 2. The wharf is being extended for a length of 
1,550-ft. thus providing three additional berths. The design 
adopted for the wharf was a line of steel sheet piling with a rein- 
forced concrete “ box” su; erstructure supported on five rows of 
reinforced concrete piles, the whole tied back to a line of steel 
sheet anchor piles. The steel sheet piles are Larssen No. 5 
section with a web thickness of 1.1/16-in. and a copper content 
of between 0.25 and 0.35 per cent to guard against corrosion. 
These steel piles are 67-ft. 6-in. long and are driven with their 
tops at a level of 3-ft. above L.W.O.S.T. The tidal range at Port 
Harcourt is 8-ft., and whilst the wharf is designed for an ultimate 
dredged depth alongside of 32-ft. below L.W.O.S.T., the river at 
present has been dredged to a depth of 26-ft. below L.W.O.S.T., 
which is also the depth alongside the original wharf. 

Behind the steel sheet piling five rows of 16-in. square rein- 
forced concrete piles, 60-ft. long, were driven at 12-ft. centres 
longitudinally. These piles carry the reinforced concrete “ box” 
superstructure in which are formed longitudinal beams and 
columns to carry two rail tracks and the two crane rails, which 
are at 15-ft. centres. The superstructure is 36-ft. 6-in. wide 
and 14-ft. 6-in. high, giving a cope level of 17-ft. 6-in. above 
L.W.O.S.T. Within the superstructure “ box” will be accommo- 


dated the water main, fuel bunkering pipes and electric and tele- 
phone cables. The superstructure is tied back by means of two 
mild steel tie bars of 24-in. and 13-in. diameter at 6-ft. centres to 
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cope. At the downstream return end of the wharf a set of boat- 
steps has been incorporated in the steel sheet piling. 

The width of the quay apron from cope to the face of the tran- 
sit sheds is 80-ft. and in this width three rail tracks at 17-ft. 6-in. 
and 15-ft. centres are accommodated together with crane rails, at 
15-ft. centres, spanning the central rail track. For the time being 
two 5-ton and four 3-ton Stothert and Pitt electric travelling 
and level luffing portal wharf cranes are being provided to 
serve the three berths. A cross-section of the wharf and the 
transit sheds is shown in Fig. 4 and Fig. 3 shows the wharf under 
construction. A further view of the partially completed wharf, 
together with the transit sheds, two completed and one under 
construction is shown in Fig. 5. The first, or downstream berth 
was brought into use on 24th July, 1960, and Fig. 6 shows the 
M.V. “ van Linschoten ” lying alongside. 

Each of the new berths is provided with a transit shed, 350-ft. 
long and 150-ft. clear span width. The sheds are of steel frame 
construction, the stanchions being carried on 60-ft. long 16-in. 
Fig. 2. General view of wharf extension looking south from water square reinforced concrete piles. The sheds have a height of 

ee 25-ft. from floor to underside of truss level and have concrete hol- 
low block walls, 9-in. thick, reinforced every fourth course with 
“ Brickforce.” The stanchions and main trusses are at 25-ft. 
centres with intermediate rafters also at 25-ft. centres. The roofs 
of the sheds are of “ Universal” asbestos cement troughing and 








a line of Larssen No. 3 steel sheet piling, 15-ft. long. 

The material below the level of the underside of the concrete 
superstructure was found to be soft silty clay and was excavated 
and replaced by hydraulically placed sand which was also carried 
up behind the superstructure to the underside of the quay apron. 
Part of the wharf extension is in the river but about half its length 
passed through a bluff of land extending into the river. As the 
steel sheet piles, when driven to their final level, would not pro- 
vide a cut-off at all states of the tide the contractors formed an 
earth bund outside the line of the piling so that work could pro- 
ceed in the dry at all states of the tide. This bund was removed 
when the bluff and other material in the river was dredged to 
provide the required depth alongside. 

The fendering to the face of the wharf consists of 12-in. square 
Opere timbers, 16-ft. long, fixed vertically at 12-ft. centres, with 
two rows of horizontal 12-in. square timbers between the verti- 
cals. Two life chains are fixed between every third pair of vertical 
timbers and galvanised mild steel vertical ladders are provided 
on the face of the wharf superstructure at about 228-ft. centres. 
Twin 24-in. diameter water hydrants are provided at 72-ft. 
centres along the edge of the wharf and oil valve chambers are 
provided at 120-ft. centres. Crane plug boxes, flush with the 
quay apron, have been installed at 60-ft. centres and a telephone 
plug box is provided at each berth for ship-to-shore connection. 














Fig. 3. , at ae of gh No. 2 looking —_ View shows the 
start of san ing and excavation for tie-rods and anchor piles. 
Cast steel bollards have been fixed at 60-ft. centres along the Outfall from Manhcle in left foreground. ” 
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Watford corrugated sheeting with corrugated “Unilux” lay- 
lights. Ventilation in the roof of the sheds is provided by means 
of a continuous asbestos cement ridge ventilator. On the har- 
bour and landward side of each shed six sliding doors are pro- 
vided giving a clear opening of 23-ft. 10-in. by 16-ft. high. One 
sliding door, with a clear opening of 17-ft. 7-in. wide by 16-ft. 
high is provided in each gable end of each shed. 

Along the rear of the sheds a loading platform 20-ft. wide is 
constructed to facilitate the loading of rail and road vehicles and 
a rail track runs adjacent to the platform with rails flush with 
ine Suriace. The loading plattorm and rail track are covered by 
a canopy 34-ft. wide carried on a longtudinal lattice girder sup- 
ported, at 50-ft. centres, by steel stanchions. A road loading 
platform, 15-ft. wide, is provided along each gable end of each 
shed with a cantilevered canopy. 

The wharf apron rises up from the cope line at a slope of | in 
73 and this continues through the transit sheds to give a loading 
platform height of 4-ft. at the rear of the sheds. The wharf 
apron, between the superstructure and the sheds is of concrete, 
5-in. thick, reinforced with steel mesh fabric. The floors of the 
transit sheds consist of hardcore bottoming, 12-in. thick, and a 
concrete slab, 44-in. thick with a surface finish, 1j-in. thick, of 
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View of two completed Transit sheds and of No. 
under construction 


Fig. 5. 
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along Berth No. 1 
lying alongside. 


looking south van 


Linschoten ™ 


Fig. 6. View 


hardened granolithic concrete. “Stelcon” steel plates are em- 
bedded in the concrete for the full width of all sliding door open- 
ings and for a distance of 6-ft. inside and outside the line of the 
door. 

As mentioned earlier, one of the causes of congestion on the 
old wharves was lack of modern warehouses and the wharf 
extension contract includes the construction of a single-storey 
warehouse, 400-ft. long by 150-ft. wide. This building is of 
similar construction to the transit sheds except that there is a 
central column every third truss, the intermediate trusses being 
supported at their centre by a longitudinal lattice girder span- 
ning between the centre columns. No platforms are provided 
at the gable ends but a road and rail platform, 20-ft. wide is pro- 
vided along both the front and rear of the warehouse and these 
are provided by a canopy extending over the adjacent rail track. 

Other “ storage” buildings being constructed include a cement 
shed, 160-ft. long by 50-ft. wide, and two stores, each 60-ft. long 
by 21-ft. wide for the storage of matches and carbide. 

Behind Transit Sheds Nos. | and 2 an open surfaced stacking 
area, 1,000-ft. long by 80-ft. wide, is provided with a rail track 
along one side and is served by a Goliath crane, electrically oper- 
ated, of 10 tons capacity. A road, 60-ft. wide, has been con- 
structed between the transit sheds and the open stacking area 
and a similar road has been provided to the rear of the stacking 
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Extension of Port Harcourt—continued 


area. This latter road also serves the warehouse and will serve 
a second single-storey warehouse to be constructed in the near 
future. A road, 45-ft. wide, has been built in the rear of the pre- 
sent and future warehouses. 

New Dock Offices have been built under the contract. This is 
a double-storey building, 226-ft. long by 33-ft. wide, of reinforced 
concrete framework the design of which was carried out by the 
consulting engineers. Messrs. Architects Co-Partnership of 
London and Lagos were responsible for all other work on this 
building. 

A baggage store for passenger examination is to be constructed 
in the area between the old and the new wharf and alongside the 
existing Queen’s Warehouse which has had to be shortened by 
some 15-ft. to provide room for a rail track. 

A new access road has been provided to the port area together 
with a Gate House, 88-ft. wide by 48-ft. long, within which is pro- 
vided an elevated platform to facilitate the examination of lorries 
entering and leaving the port. Alongside the Gate House is a 
Labour Call Compound for dock labour. 

Outside the customs area, which is bounded by a fence, 8-ft. 








Fig. 7. An artist's impression of the completed extensions. 


high, of chain link fabric on reinforced concrete posts, a new 
double-storey Port Health Office has been constructed. In addi- 
tion new Customs Offices have been built not only because of the 
increased staff required as a result of the development of the port 
but also because the existing building is in a poor state of repair. 
A Police Station, with cells, and a Fire and Ambulance Station 
have been constructed inside the Customs Area and at the down- 
stream end of the wharf extension offices for the Preventive Ser- 
vice Officials have been provided. 

Within the port area a Mechanical Repair workshop, with crane 
garages, gear store, etc., have been constructed. The workshop, 
which is of steel frame construction with asbestos cement roof 
sheeting, is 170-ft. wide by 151-ft. long, and is provided with two 
locomotive inspection pits one having a wheel drop pit. 

One of the minor causes leading to congestion on the old 
wharves was that the rail access to the port area was by means 
of a steep grade track so that rail wagons leaving the port with 
import cargo could only be handled in small numbers. To 
overcome this a new import rail track has been laid in a cutting 
from the new marshalling sidings to the Nigerian Railway Cor- 
poration’s main line tracks. This new rail link cuts across two 
existing roads leading to the port area and so a bridge and new 
access road has been constructed. The bridge, which is of rein- 
forced concrete, has a length of some 69-ft. and a roadway width 
of 46-ft. 6-in. 

A total of some 2 miles of roads are included in the contract 
and all roads are of concrete which are not only cheaper but 
require less stone than would asphalt macadam on hardcore 
bottoming. The rail tracks being laid under the contract, includ- 
ing those in the marshalling and reception ‘sidings, total some 8 
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miles and serve all sections of the 80 acres in the extension area 

A complete drainage scheme has been laid down alongside al 
roads and surfaced areas and to pick up from rainwater pipes o1 
various buildings. All drains lead to one of four main 36-in 
diameter outfall drains, which pass through the lower part of th« 
wharf superstructure, and terminate in vertical lengths of pipe 
the bottoms of which are 3-ft. below water level and are fixec 
within recesses in the steel sheet piling so that no part project: 
beyond the face of the superstructure. 

A 200,000 gallons capacity elevated steel water tank has been 
erected outside the customs area and this is to be filled from 
boreholes, with Sumo submersible pumps, sunk behind the 
existing wharf. Water mains have been laid from this elevated 
tank to all the new buildings, to the hydrants on the new berths 
and to fire hydrants elsewhere on the site. 

Much of the area of the extension was low-lying and included 
an area of swamp which has been reclaimed. The marshalling 
sidings were sited almost entirely in the swamp area and these 
have been laid on a mattress of fascines and sand filling. 

The wharf extension area has necessitated very careful plan- 
ning since the whole of the work, including the link-up with the 
existing wharf, roads, railways, etc., has had to be carried out 
without interfering in any way with the working of the existing 
berths. In the area of the new extension there existed a number 
of living quarters for Junior Service personnel employed at the 
port. The new warehouse could not be constructed until these 
quarters had been demolished, and this demolition work could 
not be carried out until the twenty-six new quarters had been 
constructed outside the port area. 

The works were due to have been completed by September, 
1960, but it is not anticipated that all work wil! be finally finished 
until the first half of 1961. 








Esso Refinery at Milford Haven 


The new Esso oil refinery at Milford Haven was officially 
opened early this month by H.R.H. The Duke of Edinburgh. 
Unveiling a commemorative plaque, The Duke said the new 
refinery was a remarkable achievement which would be most 
welcome in an area which had experienced so many difficult 
years. He commented on the blending of the refinery with the 
landscape and concluded by calling attention to the potentialities 
of Milford Haven as a deep water harbour. ~ 

Mr. H. C. Tett, chairman of the Esso Petroleum Company 
Ltd. referred to the difficult task of building the jetty and marine 
terminal in 50-80-ft of water and remarked upon the novel 
methods adopted in its construction. These included the manu- 
facture near the site of concrete piles in 500-ft. lengths, a unique 
engineering achievement. The refinery was the first in the United 
Kingdom to be entirely air-cooled rather than water-cooled—a 
technical development of great importance. Moreover, auto- 
matic control of the refining units was such that the whole plant, 
capable of processing 15,000 tons per day, was at the moment 
being operated by a control room staff totalling no more than 
16 men. , 

Construction of the refinery was started in July 1958 and was 
completed in October 1960. It has been designed to process 
initially 44 million tons of crude oil per annum and the cost of 
construction was approximately £18 million. 

The Marine Terminal comprises an approach jetty 3,500-ft. 
long, so constructed that small fishing vessels can pass under it. 
The jetty terminates in a Tee-head 2,600-ft. long. In addition to 
the two outside berths for tankers of up to 100,000 d.w.t., there 
is an inner berth for coastal tankers of up to 5,000 d.w.t. Full 
technical details were given in the July 1960 issue of this Journal. 
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Handling Equipment for Liquid Cargo 


Review of Recent Developments 





By G. V. BRUCKSHAW 


the development, and in some cases the rebuilding, of Oil 
Port facilities. As the demand for world oil supplies 

increased, speedier discharge and loading of Tankers became 
imperative, so that the best use could be made of available 
Tanker capacity. Larger Tankers envisaged—up to 100,000 d.w.t. 
and over—made it necessary to provide a minimum of 60 to 70-ft. 
depth of water to enable them to be berthed when fully laden. 
It became apparent also, that the political attitude of many 
countries was changing with a trend towards Nationalism. This 
would result in a host of small refineries capable of feeding the 
particular country with their own demand for refined products 
should they be cut off from existing supplies by political or war- 
like activities. New terminal facilities would have to be built, 
together with networks of Crude oil carrying pipelines. 

To date this has involved the Oil Companies of the world in 
a great deal of capital expenditure. In spite of this, it is a fact 
that, even after this expenditure on new terminal facilities, no 
single design of Liquid Cargo Handling equipment is accepted 
universally. It is argued that, since operating conditions vary 
from location to location, such equipment must be “ tailor- 
made ”’ so as to provide the required service at an economic level. 
For instance, seaways or waterways not affected by large tidal 
variation or subject to extreme weather conditions, do not require 
so great a mechanical flexibility. Furthermore, “ berth occu- 
pancy ’’ which determines the frequency with which Tankers call, 
also has some bearing upon the type of service required, at least 
in so far as capital expenditure is concerned. 

It is interesting to trace the development of Liquid Cargo 
Handling equipment—at least from the days of trailing hoses and 
Derrick cranes, which constituted by far the greater majority of 
equipment in use at the end of World War II. 

New designs were based on 5 main considerations. 

(1) The need to reduce the excessive Hose replacement costs. 

(2) The desire to use the Jetty deck area as economically as 
possible, and in particular eliminate the need for stacking 
odd lengths of Hose. 

(3) The demand for greater flow rates, with special emphasis on 
reducing pressure losses. 

(4) The requirement of greater range and flexibility to ease con- 
nection when handling Tankers from 500 d.w.t. to 100,000 
d.w.t. at the same berth. 

(5) The increasing economic necessity to reduce the labour force 
to a minimum. 

Industrial manufacturers of petroleum equipment in many 
countries co-operated with Oil Companies to produce designs 
conditioned by the 5 principles as enumerated above. The most 
important of these designs fall into five main groups. 

(a) Derrick or Jib Crane equipment, normally capable of hand- 
ling Hose diameters up to 8-in. 

(b) Special structures designed to carry multiple 8-in., 10-in., 
or 12-in. Hoses only. 

(c) Equipment combining the advantages of Hose and Steel Tube 
of similar bore diameter. 

(4) Designs using steel or Aluminium Tube only. 

Special equipment for the handling of Submarine lines. 


I: 1953 all the major Oil Companies were actively considering 


November, 1960 


It is not possible in the limited scope of this article, to 
enumerate the advantages and disadvantages of each of the 
designs included in these groups, since with the exception of two, 
or perhaps three of the most advanced designs, the remainder 
are very limited in their application. Sufficient, therefore, to 
record the fact that within the first four groups there are 16 
distinct systems. 

The 5th group is concerned chiefly with the handling of 
submarine lines— primarily for the loading of Crude oil in open 
seaways where jetty facilities are either not possible, considered 
uneconomical, or otherwise used as a temporary measure. In 
this group there are four accepted systems and a fifth on the 
way. 

Through the past 7 years of development and design of all 
forms of Liquid Cargo handling equipment there has been con- 
stant discussion on the subject of automatic control. That is 
to say, once the connection has been made to the Tanker 
manifold, the handling equipment should follow the movement of 
the Tanker relative to the jetty automatically and without super- 
vision or manual control of any kind. This desire for automa- 
tion is uppermost in the minds of Refinery Engineers who seek 
always to reduce labour by centralised control of processes and 
this has undoubtedly generated similar thinking in the field of 
Liquid Cargo Handling. 

There is no doubt therefore of the apparent demand for “Auto- 
matic ” equipment within the Oil Companies of the World. For 
each new terminal there is, almost always, a specification calling 
for an “Automatic” Unit. Nevertheless it is often hard to 
appreciate the need for the considerable increase in Capital Cost 
of all “Automatic ” Systems. 

The arguments against their use are briefly as follows: 

(1) They do not save money by reducing the required labour 
per connection, because connections are made more easily. 
The same labour requires to be employed for other inter- 
mittent duties. 

(2) Although quicker connection can normally be made, this 
does not hasten the “turn-round” of the Tanker. 

(3) Although they reduce the possibility of human error, it is 
the Writer’s opinion that mechanical failure or error can 
be as frequent and catastrophic as human error especially 
when all Automatic mechanisms as at present designed do 
not “ fail-safe’ under all working conditions. 

(4) Automatic systems in most cases are more complex, thus 
increasing maintenance costs and often requiring the em- 
ployment of a highly skilled operator. 

Arguments in favour of “Automatic” Systems are less con- 
vincing. 

(1) The use of comprehensive “Automatic ’ equipments reduces 
the actual physical effort per connection. 

(2) Manually controlled equipment is the more subject to 
human error the less skilled the operator in charge. 

(3) Certain Auto systems save the cost of Hose replacement and 
test. 

Finally there is no single design of “Automatic” equipment 
within the 5 main groups mentioned above which is sufficiently 
flexible in operation to be used for discharging or loading every 
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Tanker in the World. This may well be possible if Tanker 
manifold groups were designed to an international standard. 
They are not however, and as a result, there are many Tankers 
which cannot accept multiple connections from some of these 
systems. 

The design of jetties, particularly their cost now that larger 
Tankers have to be berthed, conditions the specification for the 
handling equipment required. Jetties handling refined products 
tend to be longer, since it is necessary for the equipment struc- 
ture to be long enough to accommodate anything from say 7 
to 13 separate hoses or booms to provide sufficient lines to avoid 
any possibility of contamination between white and black 
products. There are means of manifold pre-selection to reduce 
the number of suspended hoses or booms without recourse to 
the expensive procedure of double-sided Gate Valves, but these 
as yet are not generally accepted under the heading of normal 
Refinery practice—thus a larger number of product lines are, 
perforce, necessary. 

The economics associated with Tanker loading and unloading 
facilities like most things is a matter of understanding and 
practical common sense. In the past however, understanding 
the reasoning behind the very low budget allocation for the 
required handling equipment has not been easy. This is the 
more difficult to justify when jetty construction and Tanker con- 
struction both run into millions, while the handling equipment 
rarely exceeds £80/£100,000 and is often pared down to a half or 
third of this figure with disastrous results. 

The return on the capital cost of the installation is achieved 
in several directions: — 

(1) Hose is either replaced by steel or Aluminium Booms, or if 
Hose is used alone, it is manipulated in such a way as to 
reduce the replacement costs to a negligible figure. 

(2) Simplicity of control and operation allow a less expensive 
type of labour to be employed. 

(3) Again, mechanical simplicity and sturdy construction with 
a minimum of moving parts reduce maintenance costs. 

(4) If the equipment is designed for easy connection for all sizes 
of Tanker, no matter under what laden or tidal condition, no 
more than 3 men should be required either for connection 
or disconnection. 

(5) The equipment must be designed to reduce to a minimum 
the time taken to replace worn parts, such as oil seals, 
possibly hoses, etc. 

(6) Pressure losses through hose or boom systems must be kept 
as low as possible. With Hoses, long sweeps naturally pro- 
vide little pressure loss whereas most rigid steel boom 
systems inevitably incorporate numerous short bends result- 
ing in a relatively higher pressure loss. 

Although the above points result in a small way in some 
saving of manpower operationally and in more economical run- 
ning costs, the real saving is achieved by turning the Tanker 
round in the shortest possible time. It is important therefore to 
look first for the factors which have the greatest affect on the 
“turn-round” time. It is often said the “ attractions ”’ at a port 
of call are the main consideration as to how quickly the Tanker 
will put to sea again. However true this may be, there are in 
fact a great many other factors which influence this time such 
as: 

(1) Mooring time. 

(2) Customs formalities. 

(3) Dipping and checking contents of ships Tanks. (During 2 
and 3 the handling equipment can be connected.) 

(4) Deballasting or Ballasting. 

(5) Condition of ship’s pumps—pressure at the Tanker deck 
manifolds, flow rates and number of connections made up. 

The Terminal operators can do little to speed up any of the 
above stages except the mooring time. This can be achieved 
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Handling Equipment—continued 











more quickly if powered capstans are available at suitable  oints 
to haul in the Tanker Hawsers. This will reduce overali oor. 
ing time and allow the jetty shift crew to be reduced ve; cop. 
siderably. Many Terminals due for construction durin 1969 
and 1961 will employ this refinement together with quick  -lease 
bollards operated by remote control from ship or shor 
Lastly, it is necessary to review the question of ma: ower 
employed on the jetty shift-wise. As a result of the ever + resent 


demand for Automatic equipment, there is a tendency fo: such 
handling systems to be left unattended for long periods during 
pumping operations, on the expectation the system will follow 
the movement of the Tanker and that the labour can be more 
usefully employed elsewhere. This, undoubtedly, is false 


economy since no known Automatic equipment will “ faii-safe” 
under all operating conditions, and there is of course an ever 
attendant Fire Risk. Furthermore, warning systems, like burglar 
alarms are just as capable of breaking down at the wrong time as 
working at the right time. 

Thus far, having traced briefly and in general terms the develop- 
ment and economy of Liquid Cargo Handling equipment, it is 
perhaps timely to consider the problem of design as seen from 
the designers point of view, and with particular attention to 
operating conditions. 

It is indeed surprising, after some six years of development 
work, undertaken by engineers in Industry and within the Oil 
Companies, how frequently the true operating conditions are 
either misunderstood or largely dismissed as being beyond the 
bounds of reasonable possibility. 

Weather conditions, tidal variation, currents and prevailing 
winds all combine to increase the difficulty of maintaining stable 
conditions. As the Tanker deck moves relative to the jetty deck, 
the springs and fore and aft lines tighten or become slack, thus 
allowing the Tanker to drift away from or parallel to the jetty 
unless systematically adjusted. In designing any form of Liquid 
Cargo Handling equipment for these conditions, the problem is 
one of making a mechanical connection from a fixed point on the 
jetty to any point inside a prescribed volume the dimensions o! 
which depend on the relevant variables—i.e. Tide, Tanker size, 
Mooring conditions, etc. This prescribed volume is called the 
“Manifold Volume”, and is obtained from the following 
dimensions. 

(1) The height is equal to the max: difference of tidal variation 
plus the max: difference of Tanker Freeboard. 

(2) The depth is equal to the max: difference in distance be- 
tween the ship’s side and manifold group. 

(3) The width is equal to the length of the Tanker manifold 
group. 

This gives the basic “ Manifold Volume” 
for any conditions of drift. 

Under the influence of wind, current, mooring lines, etc. the 
Tanker may drift up to 20-ft. out of position along the berth- 
ing line and up to 10-ft. away from the berthing line. Fig. | 
illustrates the “ Manifold Volume ” and it will be seen from the 
diagrams that this volume can be of formidable dimensions 
even though the diagram shows average conditions only. All 
variables in ship’s position are classified as drift. 

Fig. 1 should be read in conjunction with the Table in Fig. 2. 
which indicates by how much the average “ Manifold-Volume ” 
dimensions can be exceeded by peculiar Tanker dimensions. 

It should be understood that these diagrams are not based on 
conjecture but on solid fact and the writer has witnessed the 
frequency with which they occur after visiting some 40 Marine 
Terminals throughout the World in the past 5 years. 

It is estimated that up to 30% of the World’s Tanker tonnage 
is equipped with cast iron manifolds. This percentage is uncon- 
firmed, nevertheless even a small percentage demands active 
design consideration. 
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Handling Equipment—continued 





A Cast Iron manifold will with- 
stand a vertical down load of | ton 
but not more than 1200 lbs in an 
upwards direction—these are safe 
working loads and are not condi- 
tioned by the bending moments 
these loads could reasonably apply. 
Any shock loading is of course 
quite out of the question. This 
weakness in manifold design for- 
bids the use of most Automatic 
systems which cannot achieve a 
true balance over the full range 
within these upward or downward 
limits. 

In nearly all Auto Systems using 
simple mechanical balance weights, 
this question is greatly complicated 
for 12-in. diameter nominal bore 
hoses or booms. The difference in | 
out of balance effect between the z 
Hose or boom full of product or 
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empty can produce ioads greater 
than Cast Iron manifolds can safely 
carry. Some designers believe ad- 
vantage is to be gained weightwise 
by the use of Aluminium pipe in- 
stead of steel pipe. Weight-wise a 
small saving is achieved, but 
dangerous problems of Aluminium 
corrosion and fatigue are intro- 
duced. Furthermore a recent re- 
port prepared by the Institute of 
Mining Engineers, No. 3734, Fric- 
tional Sparking of Aluminium 
suggests also the possibility of Fire 
Hazards. 

It is perhaps a little unkind to draw attention to the lack of 
preventive maintenance which has been witnessed at many 
Marine Terminals. Nevertheless simplicity and robust design 
is essential in all aspects of Liquid Cargo Handling equipment— 
at least if expensive “ shut-down ” periods are to be avoided—as 
an insurance against lack of regular maintenance. Another 
hazard frequently repeated is the siting of the handling equipment 
too near the berthing line. Tankers have been known to move 
off or on to a jetty with or without the aid of Tugs in such a 
way as to sweep their bow or stern overhang along the full 
length of the jetty deck. It is important therefore to place all 
structural columns at least 15-ft. back from the berthing line. 

So far as power considerations are concerned, it is difficult to 
choose between electric, air or hydraulic power operation. Each 
medium has its own advantages. For all round reliability and 
minimum maintenance cost, and accepting the intermittent use, 
electrical power operation is probably the most suitable. 

The majority of Remote control systems used in air operated 
equipment require clean, dry air. It has been suggested recently 
by some Oil Companies that such an air supply can produce heavy 
electrostatic charges thus creating a possible Fire Risk. 

Buxton Certification against Groups I and II Gases no longer 
presents a problem with electrical equipment. Explosion-proof 
switchgear and motors are not a great deal more expensive than 
the equivalent industrial qualities. Air operation is perfectly 
satisfactory provided remote controls are not an essential part 
of the design and normal industrial air is used. Experience has 
hown also that remote air control systems which require clean 
iry air, can be too sensitive for reliable operation. However, 
ne air motor manufacturer is developing a mechanical remote 
































Fig. 1. Showing effect of drift 
on “ manifold ” volume. 


November, 1960 


OWEIGHT. A s 
it-ée e-e 
14-0 10~— 
20-0" 14-0 
42,000 20-0" 15-0" 
62,000 20-0" 24'-o 
5,374 7-6 '-o 
14,000 8-0 16-0 
31,000 8-o 10 -o" 
31,500 | \-SRel i6-o" 
46,100 30-0 17'-o" 
56,000 8-0" 17'-o" 
73,000 15-0" 23-6 
85,000 22'-¢ 


1Ss-0 
100.000 15-0 2'-o" 





5.000 
16,500 
32,000 








+“ 


-« 























UNLAOEN wi. 





























PROJECTED 
TYPEs 
































Fig. 2.— Sketches by P. Gaynor. 


control of revolutionary design, similar in principle to a Bowden 
Cable. 

Hydraulic power operation is of course very reliable providing 
a high standard of preventive maintenance is applied. 

Whatever power medium is used, it is essential alternative 
Emergency operating gear is available in case of power failure— 
unless all such power operated motions can be put into con- 
stantly balanced state, as with some automatic systems, thus 
making it possible to continue pumping and/or disconnect even 
though all power has failed. A good deal of effort has been 
expended on establishing a form of quick release coupling unit, 
which would allow the Hose connection to be broken in case 
of Fire and the Tanker to be moved from the jetty as quickly as 
possible. Although these couplings might be considered a useful 
addition to any system, in practice, emergencies occur so quickly 
there is rarely time to operate the release mechanism. Any 
Automatic over-load release might of course be subject to 
mechanical failure at the wrong time. The variation in Tanker 
Dimensional Characteristics coupled with the lack of Inter- 
national Standards has greatly increased the need for flexibility 
in Liquid Cargo Handling equipments. The small table Fig 2 
showing the variations in some of the main dimensions over a 
considerable range of Tankers, illustrates this point. From this 
table it will be seen that although the average distance of Tanker 
manifold to the Tanker side is 14-ft. to 17-ft. over a very wide 
range of Tankers, certain odd Tankers have this dimension as 
low as 7-ft. 6-in. and others as much as 33-ft. But for these 
odd cases, a good deal of saving could be engineered into Liquid 
Cargo Handling equipment. Coupling Flanges may be found 
on Tankers to British, German, American, Swedish Standards, 
or to no standards at all. 

The centres between each Tanker manifold also vary. An 
average of 3-ft. 6-in. to 4-ft. is common—but there are odd 
centre distances below 3-ft. and in some cases as little as 30-in. 

Occasionally the manifold group is nestled right up against 
the Tanker bridge structure and this forbids the use of some 
forms of Liquid Cargo Handling equipment entirely, since their 
supporting structures foul the Bridge. Furthermore Bunker 
manifolds are found either to the right of, to left of, or even 
in the centre of the manifold group. 

In isolated cases this connection may be found some 40-ft. 
from this group. 

The additional fitments necessary at the outer end of a rigid 
steel boom system to provide flexibility of connection raises 
the question of the carrying capacity of the manifolds especially 
in the case of cast iron Flanges. 

All these anomalies introduce so many variables that a clear 
basis for a proposed design to cover all operating conditions is 
never obtained. It is clear that no single system of Liquid Cargo 
Handling equipment will be accepted universally until the Tanker 
Companies are able to agree upon an International Standard at 
least in so far as any such variation hinders the perfection of the 
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Handling Equipment—continued 


mechanical service required. The advent of International 
standardisation would bring with it a considerable saving in the 
capital cost of ancillary equipment necessary at present to over- 
come the lack of standardisation and would certainly enable 
Terminal Operators, Industrial Manufacturers and Tanker Com- 
panies to co-operate in producing a system Cargo Handling 
equipment generally applicable to all operating conditions. 

A summary of the main factors which influence the design of 
any system under present conditions would be as follows:— 
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Sufficient flexibility to give at least the range of movement 

illustrated in the sketches. 

Safety in operation. 

Minimum maintenance. 

Suitable choice of electric, air, or hydraulic operation. 

Where the use of hose only is to be considered, it is essential 

the hose be subjected to little bending, and be free from 

rubbing of any kind. 

Emergency operating gear should be available in case of 

power failure. 

Lubrication points and assemblies requiring regular main- 

tenance should have easy access. 

Ball or roller bearings should be used in preference to bushes. 

Seals and parts subject to comparatively heavy wear should 

be replaceable without major breakdown. 

(10) Use of Aluminium Alloy pipe or fittings should be avoided. 

(11) The coupling up procedure should be such that minimum 
physical effort is required per connection. 

(12) Automatic equipment is to be preferred if, and only if, such 
a design can be made to “ fail-safe ” under all operating con- 
ditions. Otherwise Manual Control and supervision will pro- 
vide greater simplicity and safety. 

(13) The system must provide facilities for drainage and be proof 

against momentary Vacuum conditions frequently set up 

during the pumping period. This vacuum with very high 
flow rates can be sufficiently effective to damage the inner 
layer of a smooth bore hose. ; 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 


(8) 
(9) 
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(14) Swivel joints, if used, must be strong enough to with: 
combined axial thrust and bending moments, plus 
possibility of torsional stresses in the boom elements t 
selves. Recent failures now demand that particular ap; 
tion for such swivels should be tested to destruction, 
the uncertainty of the mechanical loading together with . 
plexities of ball bearing design preclude the accurate d 
mination of ultimate swivel bearing capacities and 
sequently complicate the assessment of a true Factc 
Safety. 

The above points represent the hard core of any basic de-ign 
of Liquid Cargo Handling system. They do not require much 
consideration to conclude that ‘hey 
have become apparent as a result 
of hardly won experience. Of the 
16 systems mentioned earlier in 
this article, one manufactured by 
Woodfield Rochester Ltd. and 
known as Woodfield Flow Booms, 
fit most closely the points outlined 
above. Woodfield Rochester Ltd. 
have developed this system over a 
period of six years and can claim 
effective operation in widely vary- 
ing conditions. Of the 35 major 
Flow Boom installations, some of 
which have been in continuous 
operation for six years, not one has 
failed mechanically or given cause 
for doubt within the scope of its 
capabilities. This, in spite of the 
fact that, owing to the rapid in- 
crease in Tanker size, many early 
installations are now being asked 
to handle Tankers far larger than 
was originally intended. 

Several photographs included 
with this article illustrate the 
design of this particular equipment 
and it will be seen the system con- 
sists of a steel boom a length of 
hose and supporting structure. 
Experience has shown that other 
systems using Hose or steel booms 
alone have disadvantages which cannot easily be overcome. A 
combination of both, however, allows a greater flexibility of 
movement thus rendering the system useful in widely diverse 
conditions. 

The pressure swivels at the heel and head of the boom were 
developed as the result of practical experience. 

Many systems of Cargo Handling equipment particularly the 
steel tube designs, carry a universal joint assembly designed to 
ease the actual connection of the flanges at the Tanker manifold. 
This unit is almost always heavy and applies weight at a point 
where it is least desired. Flow Booms have a single swivel joint 
in the axis of the hose immediately beneath the boom head swivel 
and a secondary unit incorporating a 90 deg. bend at the lower 
end of the hose. Furthermore, by a simple modification this 
90 deg. bend can be converted to 45 deg. In the Woodfield Flow 
Boom system this combination provides all the universal move- 
ment that is required for any connection. Almost invariably. 
Flow Boom installations are electrically powered, though there 
are air powered units in existence. Simplicity and minimum 
maintenance are best illustrated by the fact that each Flow 
Boom has only one powered motion, that of luffing. 

Perhaps the most misunderstood principle in Woodfield Flow 
Booms is the method by which connection can be made to any 
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size Of Tanker under any condition of tide or Tanker Free- 
board without the necessity of using more than three men and 
no lifting tackle of any kind. 

The answer to this problem lies in the fact that all connec- 
tions should be made vertically, and, that the length of the boom, 
height of the heel above the jetty deck and length of hose are 
all designed to make this connection on the largest Tanker at 
its highest manifold level above the jetty deck. 

This condition normally results in the maximum out-reach 
being required of the Flow Boom. It should be remembered 
however that some smaller Tankers will carry their manifolds 
much closer to the ship’s side thus reducing the effective reach 
required of the Boom. 
































One of the 6-Boom installations at the new Tranmere Terminal. 
(Shell Refining Co. Ltd., and the Mersey Docks and Harbour Board) 


This reduction, with the same length of boom, is best effected 
by offsetting the Tanker and thus its manifold group along the 
berth. This principle is illustrated in Figs. 3a-3c. 

Fig. 3a Illustrates the primary design case—namely a high 
manifold position requiring maximum Boom reach. 

Fig. 3b Shows the same Flow Boom asked to accept a Tanker 
with a lower and closer manifold. The Boom radius is 
at the correct level for connection. 

Fig. 3c Indicates how this difficulty in Fig 3b may be overcome 
by offsetting the Tanker along the berth thus reducing 
the effective reach of the Boom. 

An interesting fact concerning Woodfield Flow Booms is the 
Hose life. Installations in the Middle East and in Australia 
although erected some 5 years ago still use the original Hoses, 
and it is estimated they have carried 8 to 9 million Tons of 
Crude Oil. This speaks well for the system and at the same 
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time questions the accepted principle that O.S. and D Hoses 
should be tested every 3 to 6 months when used with this equip- 
ment. 

It is often said that the structure supporting Woodfield Flow 
Booms is of heavier design than its duty requires. It will be 
understood that the forces which may be involved cannot readily 
be assessed for every possible operating condition. Therefore, 
since Woodfield guarantee the safety of the equipment, it is 
reasonable to suppose that the design engineers concerned will 
take no chances, Finally, Woodfield Flow Booms can and have 
been adapted for handling other liquids, dry cargoes or slurries 
besides Oil Products—namely cement, grain, sewage, chemicals 
etc. 

A cautious look into the possible future development of hose 
handling may not come amiss before concluding this article. 
Undoubtedly, someone will produce an Automatic System which 
can be used universally and not matter under what conditions. 
There is some doubt however that this ideal can be achieved 
before Tanker designers, Industrial manufacturers and Terminal 
Operators co-operate in settling upon a few International 
Standards relative to the design of Liquid Cargo Handling equip- 
ment in general. The advent of Submarine Tankers may 
eventually replace the conventional Tanker for they seem to be 
more than a passing fancy since they will provide a more 
advantageous method of bulk Crude carrying. 








Technical and Social Problems 
on the Waterfront 


This was the somewhat misleading title of an interesting paper 
recently read to United Kingdom members of the International 
Cargo Handling Co-ordination Association by M. Pierre Bonnot, 
a well-known port consultant in France. 

After introducing the subject generally, M. Bonnot went on to 
describe how vital improvement was achieved in productivity 
in Le Havre, when the trade of that port was dropping critically. 
Although steamship and stevedoring companies have always tried 
ito reduce handling charges, many improvements in goods hand- 
ling methods have been made during the last twenty years. New 
cranes have been provided for the easy and rapid handling of 
general cargo; fork lift trucks have been introduced with pallets; 
conveyors of all types, originally designed for factory work, have 
been adapted to port and marine operations, Sugar, cement, flour 
and latex are now shipped in bulk; the latest improvements have 
been obtained by the systematic use of containers and the build- 
ing of all-container ships. Yet: 

—the longshoremen in New York often go on strike in order 
to obtain higher wages, which they maintain are to due to them 
to compensate for the loss of working hours due to the intro- 
duction of mechanical handling; 

—the dockers in Puerto Rico stopped work on the arrival of the 
first Pan Atlantic containership and, after 3 weeks, this ship 
was obliged to sail back to New York without having been dis- 
charged; 

-—and this winter, the Venezuelan dockers came out on strike 
because Grace Lines intended to inaugurate an all-container 
operation “ Seatainer Service” at Puerto Cabello, Maracaibo and 
La Guaira ports. 

To be realistic, we must admit that our European labour force 
on the water-front is going on strike from time to time in an 
endeavour to increase the possibility of full employment. 

In 1953, M. Bonnot went on to explain, the port of Le Havre 
was in a bad situation, imports of general cargo having dropped 
by 50% in a few years. Productivity was below the level attained 
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in other ports, because, in their desire to maintain full employ- 
ment, the longshoremen forced the stevedoring companies to 
employ too many men to load and discharge ships. This resulted 
in an increase in freight rates, which further reduced the voiume 
of cargo routed through Le Havre. The smaller the number of 
arrivals, the greater the desire of labour to be employed in larger 
numbers. This was humanly understandable but it was economic- 
ally disastrous. A vicious circle operated, despite the intellec- 
tual integrity of both the parties concerned. 

“To break this circle became our aim—and we suggested a 
series of proposals, including the institution of an incentive 
system benefiting both the longshoremen and the stevedoring 
companies, whilst also serving the interests of the port. We were 
convinced, however, that the incentive proposal provided only a 
part of the solution and that profit-sharing had to be incorporated 
in a broader body of essential measures. 

“The programme which we ultimately recommended can be 
divided into three parts, which were the basis of the recom- 
mendations we made to the Maritime Association on 12th May 
1953. These consisted essentially of the following:— 

1—A guarantee of full employment for the labour force, and 
consequently of job security. 

(a) Retirement for aged longshoremen 

(b) Selection and reclassification 

(c) Reduction of the union membership 

(d) Allied industries 

2—To determine the optimum utilisation of this labour force. 

(a) The training of young workers in unskilled occupations and 

in specialised occupations 

(b) Progressive increase in the size of the permanent work 

force 

(c) Higher ability of the dockers 

3—To markedly increase productivity. 

(a) Under existing conditions 

(i) Return to better working conditions 
—elimination of “ the four on four off” habit 
— increase of the sling load limit 
—modification of the different gang sizes 

(ii) Wage incentive system 

(b) Under improved conditions—technological developments. 

Finally: The modification of the accident insurance programme 

after training the men in safety precautions. 

“ Our next step was to get an agreement between labour union 
leaders and employing stevedores at Le Havre upon a period of 
working time which could be regarded as normal and typical. 
They decided that this was the first six months of 1953. Taking 
all available employer records for that period, such as time sheets 
and hatch logs, we employed the punched card system to record 
various breakdowns of details. The commodities were separated 
—and these were also separated according to operational charac- 
teristics of the same commodity, based on how packed and there- 
fore how handled. For example at Le Havre, there are 42 
breakdowns of metals alone and 30 breakdowns of fruits and 
vegetables. Further breakdown was made according to what 
the stevedoring operation was, for example, from vessel to wharf, 
vessel to lighter, vessel to rail car, etc. All of this data was 
shown by punching I.B.M. cards. 

“The cards also were referenced by employer’s name, identity 
of vessel, the date and, of course, the time each operation started 
and finished, the tonnage handled, manhours, etc. All lost time 
was excluded. The six-month study included every single ton 
that moved in and out of vessels at Le Havre and a useful and 
reliable base was established. 

“At this point, we arranged a meeting between the stevedore 
employers and labour representatives and explained to them in 
careful detail the records we had used and the manner in which 
the cards had been prepared. We obtained an agreement from 
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them that this work had been carefully and accurately do 
Agreement was at that time also reached of the preconcei, 
incentive plan, which was: 

1—that the men would henceforth be paid the same percent: 
of increased wages as the percentage increase in tonnage pro- 
duction; 

2—that the employer would utilise the remaining money > 
create a fund for pensioning promptly superannuated longsho 
men—of which there were many; 

3—that further financial gain to the employer resulting fron 
further increases of production based upon the replacement .f 
older men by younger men, would be used to establish an er.- 
ployer’s joint equipment pool, and a training programme for tie 
equipment operators. This would, of course, increase production 
again. 

“The agreement was signed on 14th June 1954. One of the 
immediate benefits to the Port of Le Havre was an increase in 
the number of vessels using the Port immediately following the 
June production, Several additional vessels that would have 
gone to other ports competitive with Le Havre considered the 
faster turn-round to be sufficiently important to use the Port of 
Le Havre. 

“One of the amazing reactions of this plan is the attitude of 
co-operation displayed by the union longshore labour. The labour 
delegates have not only shown great willingness to increase pro- 
duction, and thereby obtain higher wages, they have voluntary 
asked their employers for all suggestions they might have upon 
how they can improve their speeds of handling freight. With this 
open-mindedness, they have also asked that the employers do 
their best to supply more mechanical equipment. 

“The possibility of damage to cargo when more mechanical 
equipment is introduced has not been overlooked. A thorough 
plan for operating a training school is being carefully developed. 
Certain precautions and understandings with the men have been 
made, to avoid the sacrifice of safety for speed.” 

M. Bonnot then listed the results which implementing the 
recommendations had produced: 

The traffic of general cargo has grown to a higher tonnage 
than in 1947. 

The productivity per man, which was swinging from index 
100 to 117 during the years 1947-1952, has increased, each 
year, to 175 in 1959. 

The average of working days per man, which was 186 in 
1953, reached 237 in 1959. : 

The number of men having worked more than 250 days dur- 
ing the year 1953 was 28%; for 1959 the figure was 57%. 
During these last seven years, wages have increased by 53%. 
During 1959 alone, the men received £142,000 from the in- 
centive scheme. 

The number of accidents, which was 3,187 in 1954, has de- 
creased to 2,443 in 1959, corresponding respectively to one 
accident per 289 longshoremen in 1954, and one accident per 
370 longshoremen in 1959. 

No single striking day has been registered since 1953. 

M. Bonnot concluded by saying that one of the points which 
the experience of Le Havre had brought out was the need to 
consider the training and promotion of the labour force simul- 
taneously with the planning of schemes for mechanical handling. 








Oil Refinery for New Zealand 


It was recently reported from New Zealand that an oil refinery, 
expected to cost £20 million, is to be constructed at Marsden 
Point at the north-western entrance to Whangarei Harbour on 
the east coast of North Island. This will be the country’s first 
refinery and will be able to supply more than 90% of petroleum 
requirements. It is expected to be operating within three years. 
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Waves in the North Sea 


By MOLLIE DARBYSHIRE, B.Sc. 
(National Institute of Oceanography) 





Introduction 


Wave recordings have been made on the Smith’s Knoll Light- 
ship from 6th March 1959 using a ship-borne wave recorder 
(Tucker, 1953, 56). The lightship is stationed at a position 
52°43’N., 2°18’E. in 27 fathoms of water and the recorder is fixed 
on the hull amidships at a depth of 6-ft. below the water-line. An 
almost continuous series of records of 15 minutes duration taken 
at 2 hourly intervals for a year beginning on 6th March 1959 has 
been studied. The distribution of wave heights and periods has 
been plotted and relationships have been found between wave 
characteristics and wind speed. A comparison has then been 
made between these results and those obtained previously in the 
Irish Sea on the Morecambe Bay Lightship (M. Darbyshire, 1958). 


Statistical Distribution of Wave Heights and Periods 


The maximum wave height from trough to crest and the signi- 
ficant wave period (the mean period of the highest third of the 
waves), were measured for each record. The values of height 
had to be corrected to allow for the differing response of the in- 
strument to waves of different period, using the formula, 


true height/recorded height = 0.83 [1 + (8.8 )?] +? exp (#7d/g) 
where » =27/significant period, d is the mean depth below the 
water-line and g is the acceleration of gravity. 

Fig. 1 shows the distribution of the maximum wave height for 
a whole year. The data are divided into height classes of 1-ft. 
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interval and the percentage of data in each class is plotted against 
the mean maximum wave height for each class. The log-normal 
curve 
y=15.5 exp—(log x—log 2.5)?/1.2 

where y is the percentage probability of a wave having a height 
between x and (x+1) feet, has been found to fit the data reason- 
ably well. The broken line in the diagram shows a similar curve 
derived previously for the Irish Sea. It can be seen that the 
modal value of the wave height in the North Sea is 2.5 feet as com- 
pared with 0.5 feet for the Irish Sea. The higher figure for the 
North Sea is consistent with its much larger wave generating 
area. However, the highest wave recorded in the North Sea was 
24-ft. compared with 28-ft. recorded in the Irish Sea. At first 
this seems rather peculiar but it will be explained later when we 
come to consider the wind data. 
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The distribution of maximum wave-height for each 


Fig. 3. 
month separately. 


The distribution of significant period is shown in Fig. 2. The 
class interval here is 0.5 second. There is very little difference 
between the full line given by 

y=38 exp—(log x—log 5.0)?/0.09 
and the broken line showing the Irish Sea data, suggesting that 
5 seconds is an average period for waves in coastal waters. 
The same distribution curves are shown for each month separ- 
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Waves in the North Sea—-ontinued 


ately in Figs. 3 and 4. The scatter of the points is greater here 
than in the distributions for the whole year owing to the smaller 
number of observations in each class but the seasonal variations 
can be seen quite clearly for height if not for period. 


The Relationship between Waves and Wind 


The next important step is to obtain values of wind velocity 
to correspond with our wave records and to derive some rela- 
tionships between them. Observations of wind speed and direc- 
tion were extracted from the Daily Weather Reports for the three 
Stations, Gorleston on the English coast, and Texel and Flushing 
on the Dutch coast. The mean of these should give us a good 
approximation to the wind at Smith’s Knoll and the surrounding 
area. The 2-hourly values of W, the wind speed and 6, the wind 
direction were tabulated together with those of H,,,, the maxi- 
mum wave height and T,,,, the significant period. 
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month separately. 


Another important factor which we must consider in the study 
of wave generation is the fetch, or the length of sea over which 
the wind has blown before it reaches the recording station. The 
map of the North Sea (Fig. 5) shows the position of the Smith’s 
Knoll Lightship. Lines have been drawn radiating from this 
point at intervals of 20°. The eighteen sectors so formed will 
be known for convenience by the letters a, b, ¢,............... ‘ ¢ 
The mean fetch, x in nautical miles was.measured for each sector 
and is shown in Table 1. There is a very wide range of values 
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from about 600 in the north down to 33 in the west. The w 
data were then divided into eighteen groups according to 
value of §. 

In the previous work on waves in the Irish Sea, equations 
the form, 

Hinax = AW?, H,,ax in feet, W surface wind speed in knots, 
and T,,; = BW’, T,,; in seconds, 
were obtained for each fetch class and the variation of A anc 
with fetch was shown. It was very difficult to establish the « 
rect value of the power of W in these equations. It is rat 


easier to do this with the present data as the fetch range is : 
much greater. After some experiment, it was found better to us 


W:”? instead of W? in equation (1) and so this becomes 


_ = AW?! (i 


The term W! in equation (2) remains unchanged. 
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Fig. 5. Map of the North Sea showing the position of the 
lightship and the wind direction classes used. 
Table 1 
Wave data from Smith’s Knoll 
Class No. of Fetch - A _ BT ~y 


observations (n. miles) 


a 143 590 0.108 Loy 
b 137 530 0.117 1.56 
c 176 433 0.110 1.48 
d 212 317 0.110 1.41 
e 187 186 0.106 1.44 
f 170 121 0.106 1.40 
g 143 118 0.107 1.42 
h 188 123 0.105 1.44 
i 209 135 0.107 1.39 
j 336 144 0.105 1.36 
k 307 117 0.097 1.35 
l 307 63 0.092 1.31 
m 207 33 0.08S 1.36 
n 151 51 0.099 1.38 
° 108 107 0.125 1.48 
p 124 230 0.139 1.58 
q 87 424 0.147 1.53 
r 115 565 0.128 1.55 
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Waves in the North Sea—continued 


‘alues of A and B in equations (la) and (2) were computed 
and the results are shown in Table | for each of the fetch classes. 

Originally the Irish Sea data were treated in a slightly different 
way but the computation was revised to allow for this and for 
the change over from W* to W’” so that a direct comparison can 
be made between the results for the two areas. Table 2 gives 
the results for the Irish Sea. 

Some additional data for small fetches were obtained from a 
paper by H. Walden (1960). He gives visual observations of wave 
heights and periods estimated on three lightships in the Baltic 
Sea together with wind speed and direction. The fetches which 





Table 2 
Wave data from Morecambe Bay 


Fetch A 
(n. miles) 


No. of 
observations 


Class 


wo 


a 
b 
c 
d 
e 
f 
g 
h 
i 
j 
k 
1 
m 
n 
oO 
p 
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ranged from 2:to 60 miles were measured and values of A and B 
were computed. 

The results for the North Sea, Irish Sea, and Baltic Sea are 
shown in Figs. 6, 7 and 8 by means of different symbols. In 
Fig. 6, A is plotted against x. All three groups of points seem 
to fit quite well the curve shown by the full line. The value of 
A increases sharply with fetch up to 50 miles and then flattens to 
reach a maximum value of about 0.125. At 100 miles it is 78% 
and at 200 miles, 90%, of its value at infinity. The equation for 
calculating the wave height in coastal waters with long fetch is 
thus 

H max 0.125 W?!? 

Table 3 gives a comparison between the maximum wave height 
for coastal waters and that for the North Atlantic Ocean for 
wind speeds using the formula 

Hinax = 0.0193 W* 
derived by J. Darbyshire (1959). 

During the winter of 1959-60 the highest wind speed recorded 

at Smith’s Knoll was 37 knots and this had a westerly direction 





Table 3 
Comparison of wave heights for coastal waters and 
North Atlantic Ocean 


H max (feet) 


Coastal Waters Atlantic 


8 
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Fig. 6. Plot of A against fetch. The closed circles show the North Sea, 
the open circles Irish Sea and the crosses Baltic Sea data. 
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Plot of B against fetch. The closed circles show North Sea, 
and the open circles Irish Sea data. 
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and hence a very short fetch. The highest wind speed recorded 
for the wind direction classes a and b was only 22 knots and for 
classes q, r, c and d, 29 knots. This explains why the maximum 
wave height recorded (24-ft.) was lower than expected. Table 3 
shows that high winds associated with a northerly gale would 
give much higher waves although they are unlikely to reach the 
dimensions of those in the open ocean. This is probably because 
waves with a long wavelength touch bottom in coastal waters 
and lose some of their energy by friction. 

Fig. 7 shows B plotted against x for the North Sea and the 
Irish Sea. The curve given by the full line is similar in shape 
to the one in Fig. 6 but it flattens much sooner. For instance 
the value of B at 50 miles is 88% of the value at infinity. 

T,3=1.55 W: 
appears to be the relationship between period and wind speed for 
long fetches in these two areas. This can be compared directly 
with the equation 

T,3=1.94 W: 
obtained for the North Atlantic Ocean (J. Darbyshire, 1959). 
This indicates that for a given wind speed, periods are a good 
deal larger in the open ocean that in coastal waters. 

The data from the Baltic Sea show even smaller periods. The 
significant period here varies from 2 to 5.5 seconds and the maxi- 
mum value of B is about 0.90 as shown in Fig. 8. This diagram 
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Fig. 8. Plot of B against fetch for Baltic Sea data. 


shows an increase of B with fetch fairly clearly. It is impossible 
to say whether the periods here are genuinely smaller due to the 
sheltered position and shallow depth of water at the lightships 
or whether the difference is due to the different method of wave 
measurement and treatment of the data. 

The broken line in Figs. 6 and 7 is taken from an investigation 
into the generation of waves at fetches of less than 100 miles by 
J. Darbyshire (1956). He gave this curve for the plot against 
fetch of the ratio of wave characteristics to those for large fetch 
for the same wind speed, assuming that heights and periods 
behave in the same way. This curve lies about mid-way between 
the two curves obtained now. As the earlier work was based on 
the rather inadequate data available at that time, it is encourag- 
ing to see that the results are not so very different from those 
obtained in the present investigation. The most important 
point brought out now is the way in which the period curve 
flattens out much earlier than the height curve. 


The Effect of Atmospheric Stability 


In the Irish Sea it was found that when the fetch was short, 
variations in atmospheric stability due to the difference between 
sea and air temperature had a marked effect on the height of the 
waves. The value of A for unstable conditions was much higher 
than that for stable conditions in cases where the fetch was less 
than 30 miles. Where the fetch was over 60 miles this effect 
could not be seen at all. The result of taking W? instead of 
W*/? meant that the values of A obtained were really divided by 
W? and this introduced an apparent decrease in A with increase 
in wind speed. Thus the results obtainéd could conceivably 
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have been due to unstable conditions being associated with hig 

wind speeds in the larger fetch classes and with low wind speed 

in the shorter fetch classes. An investigation showed, howeve 

that this was not so, on the contrary, most of the high win: 
speeds with the larger fetch classes corresponded to stable con 
ditions and quite an appreciable fraction of the high wind speed 

observed with short fetches corresponded to unstable condition:. 
A numerical analysis of the data shows that results obtained fo 

the effect of atmospheric stability still hold good when using 
W*!?, The effect of stability was not considered in the North 
Sea as the fetches there are too large for this factor to operate. 


Conclusions 

The agreement between the results obtained for the Irish Sea 
and the North Sea indicate that conditions of wave generation 
are substantially the same in both seas and it is reasonable to 
assume that the conditions are also the same in other coastal 
waters like the English Channel. The variation of height witl: 
wind speed seems similar also in the Baltic Sea although that for 
period may be different in some parts of this sea. 
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Dutch Experiments for Unloading Fish 

It was recently announced in the Dutch press that the auto- 
matic unloading of fishing vessels is being investigated at 
Ymuiden. A trawler has been equipped with a conveyor belt 
which is connected to the covered fish market. The new system 
has proved successful in handling herring and mackerel, and if 
eventually adopted, would, it is believed, make Ymuiden the 
first port in the world to introduce automatic unloading of fish. 


New Regulations for Safety in Shipyards 

The Shipbuilding and Ship-repairing Regulations 1960 made by 
the Minister of Labour were presented to Parliament on 27th 
October last. They will come into operation on 31st March, 1961, 
and replace the Shipbuilding Regulations, 1931, which will be 
revoked. 

They will bring the requirements of the 1931 Regulations up 
to date with methods and conditions of work within the industry, 
and will introduce some important additional provisions. Their 
scope has been extended to include work on the repair of ships 
afloat in public wet docks and harbours, and also to include work 
on ships between 100 and 150-ft. in overall length, which had 
previously been excluded. This last provision will bring a con- 
siderable number of vessels within the scope of the Regulations 
for the first time. 

Because of the great increase in the number of tankers the 
Regulations include requirements for precautions to be taken 
against fire and exploision. 

The large number of accidents which have arisen from falls 
of persons have led to the inclusion of provisions for the fencing 
of dry docks, means of access and staging. To enable employers 
to have time to make the necessary arrangements to meet these 
new requirements, the date of operation of certain of the regula- 
tions is being delayed. 

The new regulations S.I. 1960 No. 1932 may be obtained from 
H.M. Stationery Office or any bookseller, price 1s. 3d. net. 
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Sea Defence Works at Clacton 


Completion of Coast Protection Scheme 


By N. R. KINLAY M.I.Mun.E., Engineer and Surveyor, 
Clacton Urban District Council 


The first organised attempts to protect the cliffs at Clacton- 
on-Sea appear to have begun in 1880 when, under a local Act, 
Sea Defence Commissioners were appointed and authorised to 
construct Sea Defence Works. Their powers were to provide 
protection for the whole of the cliffs within the Special Drainage 
District for which purpose rates were levied within this Drainage 
District to meet the cost. 

This body was also responsible for the concrete sea wall and 
promenade from the Pier eastwards for 666 yards. The work 
was commenced in December 1880 and was completed in Sep- 
tember, 1881 and included the construction of three timber 
groynes. In 1899 a timber sea wall was constructed to the west 
of the Pier and also eastwards from the previous works to the 
Connaught Gardens. 

In 1906 the powers of the Sea Defence Commissioners were 
transferred to the Clacton Urban District Council. 

The Council replaced the timber wall on the west of the Pier 
with a stone faced wall and paved promenade. This was opened 
in 1911, the year of the Coronation of King George V, and called 
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Fig. 1. Typical cross-section of cliffs showing details of works. 





King’s Parade (now known as King’s Promenade). Mass con- 
crete groynes approximately 400-ft. long were constructed, the 
last one at the east end of the promenade near Connaught 
Gardens being completed in 1927. 

These mass concrete groynes, with shorter timber intermediate 
groynes, were considered necessary to maintain the beach level, 
particularly on the east side of the Pier, where concrete ‘ aprons’ 
had to be placed at the toe of the sea wall to prevent it being 
undermined. 

In 1934, the Urban District boundary was extended to include 
Holland-on-Sea and the Brooklands and Grasslands sections of 
Jaywick. This increased the length of coastline within the 
Urban District to 6.80 miles. The protection on each side 
of the Holland Brook Sluice and at Jaywick was the res- 
ponsibility of the Drainage Authority, now the Essex River 
Board, whilst along the remaining length the protection of the 
cliffs was the responsibility of the various owners. The greater 
part of this coastline was protected by either timber or mass 
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concrete walls of various designs, but the remainder was not 
protected at all. 

Scouring of the beach in front of these walls, particularly at 
Holland Haven, caused their collapse and consequent erosion of 
the cliffs endangering the houses and private concrete road on 
the cliff top. 

In 1938 Parliamentary powers were obtained to acquire the 
cliffs and foreshore at Holland-on-Sea and a scheme was pre- 
pared to provide a sea wall from Connaught Gardens to join 
the River Board’s section at Holland Haven. The scheme was 
based on the same designs which had already proved successful 
but certain modifications were found desirable in the light of past 
experience. 

Mass concrete groynes, 400-ft. long, were to be spaced at 
1,000-ft. intervals along the length of the proposed mass con- 
crete sea wall with two intermediate reinforced concrete pile 
and plank groynes approximately 250-ft. long between each large 
groyne. 































Fig. 2. Main sheet pile wall and struts near Southview Drive. 
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With the outbreak of war in 1939 the scheme had to be 
abandoned, but the rate of erosion increased to an alarming 
degree, about 150-ft. depth of Cliff was lost at one point east 
of Holland Gap in a feriod of less than four years and, as there 
was a real danger of the sea breaking through to the low lying 
land north of Holland Gap and flooding a large area of both 
the Clacton and the Frinton and Walton Districts, and in spite of 
the fact that the War was in progress, application was made to 
the Ministry and approval received for the erection of 33 rein- 
forced concrete groynes, spaced about 330-ft. apart along the 
length of coastline then in private ownership. This work which 
cost £26,000, was carried out by Messrs. Bierrun and Partners 
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under War time conditions during 1941/3 and was successful in 
limiting the erosion to periods of extracrdinary high tides. 
These groynes consist of 12-in. x 12-in. R.C. piles varying in 
length between 15-ft. and 28-ft. and driven into the platimore 
clay at 6-ft. centres to leave approximately 6-ft. of the piles ex- 
tending above beach level. Each pile is grooved to allow R.C. 


‘Planks’ 11l-in. x 3-in. in section to be placed horizontally be- 
tween and can be adjusted to suit variation in beach level from 
time to time. 

This type of groyne has proved most successful and as a result 
the principle of construction has been adopted for other new 
groynes constructed since that time. 
















Fig. 3. Eastern end of scheme, 























Fig. 4. 


Main sheet pile wall at Holland Haven. 


After the War, the original scheme was modified when it 
was decided to construct a sea wall of reinforced concrete sheet 
piles linking the lengths of mass concrete wall erected by private 
enterprise before the War, which were still standing. 

Six mass concrete groynes, each 310-ft. long, were proposed, 
but only two were authorised by the Ministry on grounds of 
economy. 

This Holland Sea Defence Scheme No. 1, covered the length 
of sea front from Hazlemere Road to Southview Drive a distance 
of approximately 1,975 yards and was carried out by Messrs. G. 
Percy Trentham Ltd., Civil Engineering Contractors, at a cost 
of £171,285 (Ministry Grant £81,000). 

The sheet piles used in this scheme weré 13-in. x 7-in. in section 
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Clacton Sea Defence Works—continued 


and reinforced with 4 No. 3-in. and 2 No. 3-in. diameter bar 
The length of the piles was 21-ft. and the penetration into t! 
platimore clay averaged 12-ft. 

Two 9-in, x 4-in. timber walings, one on each side, run alo: : 
the face of the sheet pile wall, which is secured to 9-in. x 9-in. x 
10-ft. long timber anchor piles at the rear of the wall by 2 No. 
9-in. x 3-in. timber struts at each eleventh pile. The anch r 
piles are driven at least 8-ft. into the platimore. Porous draii s 
were provided at the rear of the wall to collect the subsoil water 
from the cliffs, discharging over the platimore clay surface and 
also any sea water which found its way over the wall at exce)- 
tionally high tide. Non-return valves were provided to prevent 
the sea gaining access through the manhole outlets. The height 
of this wall was designed at 14.00 O.D. well above the level of 
the highest recorded tide at that time of 11.40 O.D. 

The scheme included the scarping of the cliffs, construction of 
cliff paths and cliff top footpaths, together with the reinstate- 
ment of the greensward. 

On the Ist February, 1953, the sheet pile wall was overtopped 
for the whole of its length by the tidal surge, causing erosion of 
the foot of the cliffs. As a result it was decided to provide a 
small concrete cliff retaining wall at the foot of the cliffs to a 





Fig. 5. Capping beam and cliff retaining wall. 
height of 17.5 O.D. and an impervious area between this and 
the sheet pile wall. 

Holland Sea Defence Scheme No. 2, which has just been 
completed, protects the remaining length of coastline from South- 
view Drive to Holland Haven a distance of 1,100 yards. The 
scheme was amended in the light of past experience and provides 
a reinforced concrete sheet pile sea wall with a concrete imper- 
vious area at the rear and a small concrete cliff retaining wall. 
The highest recorded tide (Ist February, 1953) was 15-ft. 6-in. 
above Ordance Datum (Liverpool) with a wave of approximately 
2-ft. On the present scheme, the height of the sea wall is 16-ft. 
above O.D. and top of the cliff retaining wall 18-ft. 6-in. above 
O.D. 

In the Holland Sea Defence Scheme No. 2, the use of timber 
walings, struts and anchor piles was omitted and reinforced 
concrete substituted. All sheet piles and anchor piles were cast 
and driven with the top 7-in. of the main reinforcement exposed. 
The sheet piles in the sea wall were held together laterally by 
the construction in-situ of a reinforced concrete capping beam. 

Precast R.C. anchor piles 9-in. x 9-in. x 12-ft. long were driven 
behind the sheet pile wall at 12-ft. 6-in. centres to a depth of 
approximately 10-ft. into the platimore. R.C. precast concrete 
struts 9-in. x 9-in. x 12-ft. long were used to connect the sheet 
pile sea wall to the anchor piles. In situ concrete joints over the 
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b.red reinforcement were made between anchor pile and struts, 
and struts and capping beam respectively. The 21-ft. long R.C. 
glieet piles in the sea wall were increased in size to 13-in. x 8-in. 
to provide greater cover over the reinforcement which comprised 
No. 6 3-in. diameter M.S. Bars. All piles, planks and struts were 
cast on site 1: 14: 3 nominal mix, weigh batched, granite aggre- 
gate, poker vibrated. 
























Fig. 6. The completed work. 


A typical cross section showing the work as constructed, cliff 
retaining wall, reinforced concrete impervious area, angle of 
scarfing, etc. is shown in Fig. 1. 

The movement of beach material on this part of the coast is 
from East to West so that when erosion of the cliffs took place 
to the East, this formed a source of supply of beach material 
along the coastline to the West. The completion of the present 
scheme had the effect of cutting off this source of supply and in 
order to compensate for this factor and in an effort to build up 
the beaches, the existing system of groynes already mentioned 
was improved by the inclusion of 31 new groynes and the ex- 
tension of certain existing ones. Twenty-seven of the new groynes 


New Zealand Dock Labour 


Abstracts from 1959 Annual Report of the 


Waterfront Industry Commission 





During the calendar year 1959 the total manifest tonnage of 
cargo handled at New Zealand ports fell from 11,104,298 to 
10,772,262, a reduction of 332,036 tons. 

The tightening of import control measures in 1958 was the 
main factor in the reduction of overseas inwards cargo by 370,560 
tons. Overseas outward cargo, however, continued the upward 
trend of recent years and showed an increase in 1959 of 247,693 
tons over 1958. There was a substantial drop of 167,871 tons in 
cargo handled on the New Zealand coast. This is partly due to 
the increase in the use of the secondary ports by overseas ship- 
ping, involving a reduction of the quantity of cargo transhipped 
to and from overseas vessels at the main ports. 


Average Earnings 

The average weekly hours for all ports (including the hours 
paid for annual and statutory holidays and daily and weekly 
guarantees) remained constant at the 1958 figure of 454. The 
average weekly earnings for all ports for calendar year 1959 was 
£21 Os. 3d., as compared with £20 Ils. for calendar year 1958. 


November, 1960 


Clacton Sea Defence Works —continued 





are sited equidistant between the existing ones along the frontage 
of the Holland Cliffs and four at points along the Clacton Front. 

In these groynes 12-in. x 12-in. grooved piles were used simi- 
lar to the groyhes constructed during the War, There is, how- 
ever, a difference in the method of planking between the piles. 
In this case intermediate R.C. vertical sheet piles were driven 
into the platimore with the top 7-in. of the reinforcement exposed 
to be incorporated in a horizontal capping beam, As far as pos- 
sible the underside of the capping beam conformed to the level 
of the platimore clay below the beach material. 

Above the capping beam level precast R.C. planking is placed 
horizontally and held in position by the grooves in the king piles. 
The planking can be adjusted to suit variations in beach level. 

The scheme was carried out by Messrs. May, Gurney and Co. 
Ltd. in two and a half years at a cost of about £224,000, of which 
it is anticipated that a grant of about £110,000 will be received 
from the Ministry of Housing and Local Government. Applica- 
tion has also been made to the Essex County Council for a grant. 
Details of the materials used, etc. are as follows: 
Expansion Joints 
Every 25-ft. in Cliff Retaining Wall. 


Every 30-ft. in 6-in. R.C. Slab (Impervious Area). 
Every 50-ft. in 18-in. x 18-in. capping beam to Sheet Pile Wall. 


Lengths of Coastline in Urban District 


Essex River Board (West) 1.95 miles 
Butlins ibe : axe 0.34 miles 
Clacton U.D.C. ; ; ‘ 3.63 miles 
Essex River Board (East) : : 0.88 miles 


Total 6.80 miles 


Holland Sea Defence Scheme No, 2 


Total length ; 1,100 yds. 
Total No. of Reinforced Concrete Piles 7,200 
Total No. of Reinforced Planks 1,600 


Total length of Reinforced Concrete Piles and Planks 
—over 21 miles 

Total volume of Concrete 

Total weight of Steel 

(All Concrete Piles and Planks were manufactured on 
the Site) 

Volume of earth moving carried out 


6,000 cu. yds. 
600 tons 


15,000 cu. yds. 


The 1958 and 1959 averages are analysed as follows: 


1958 1959 

a 5 & a. @ 

Ordinary hours 
Wages ; , 2s 7 9 4 
Holidays (annual and _ statutory) 016 3 018 1 
Daily and weekly minimums 016 1 016 1 
Ordinary overtime hours 318 6 319 O 
Special overtime hours i 3 0 17 10 
Equity pay ' 010 9 0 10 10 
Special rates : 012 4 } 12 11 
General wage adjustment 2 410 2 § 10 
Profit distribution eet sae a ae a a 
Total average earnings £20 11 O £21 0 3 


The increase in the average weckly earnings of 9s. 3d. between 
1958 and 1959 was due to an increase in the basic rate of pay 
from 5s. 3d. per hour to 5s. 5d. per hour, as from 9 March 1959, 
and to the increase in the general wage adjustment payment from 
4s, 3d. per half day to 5s. 8d. per half day, as from 12th October 
195°. 

While the net time rates of work show a slight improvement 
over 1958 there has been a further increase in unproductive time 
resulting in a reduction in the gross or paid-time rates of work. 

The Commission has for some years drawn attention to the 
progressive increase in non-productive time on the waterfront 
and recommended that there should be a revision of contract 
rates covering net time and the incorporation in the revised rates 
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New Zealand Dock Labour—continued 


of the time taken in handling hatches, rigging gear, weather delays 
etc., so as to provide an incentive to workers to reduce this 
non-productive time when cargo is not being worked. The 
Waterfront Industry Tribunal has recently directed that there 
should be a review of the existing co-operative contracting or 
incentive payment schemes and that such schemes should be 
designed to provide a real incentive to workers to reduce delays. 

Stoppages of work on the waterfront during the year resulted 
in a loss of 42,904 man-hours, involving a loss of £18,775 in wages 
or 0.29 per cent of the total paid man-hours. The lost time this 
year is greater than it has been for many years. 

All registered waterside workers throughout New Zealand 
have given written undertakings to abide by conciliation and arbi- 
tration in the settlement of disputes, Any departure from this 
principle is not in the interest of the workers themselves or the 
industry and can only lead to the unsatisfactory conditions which 
existed on the waterfront prior to 1951. Waterside workers 
enjoy good conditions of employment and by co-operation with 
the employers to improve the efficiency of the industry those con- 
ditions can be improved. While this principle is recognised by 
waterside workers at most ports, attention is drawn to a recent 
statement by the Tribunal that from disputes that come before 
it, it was clear that there were still men on the waterfront who 
considered it to be more important to maintain an attitude of 
non-co-operation with the shipowners, than to foster good 
relations which would enable them to earn more money. 


The supervision of waterside workers is the responsibility of 
shipping companies and the Commission has repeatedly drawn 
attention to the necessity of employers exercising adequate and 
continuing supervision to ensure that the men work the full hours 
for which they are paid. Recent reports obtained by the Com- 
mission indicate that at some ports there is a tendency to allow 
men to cease work early and drift away from the job during work- 
ing hours. Because of the scattered nature of the work discipline 
on the waterfront is a difficult problem. Each gang works largely 
on its own and the foreman or supervisor cannot be everywhere 
at once. To obtain efficient supervision it is first necessary to 
have well trained, capable, loyal, and contented foremen. Fore- 
men should receive the necessary support from both sides of the 
industry in carrying out their duties. While shipping companies 
have introduced “ consultative courses” for foremen the Com- 
mission is of the opinion that a much more intensive training 
scheme is warranted. As an incentive to foremen to undertake 
training, shipping companies could, perhaps, offer a higher reward 
to foremen who have completed their training course and 
obtained a “ Foreman’s Certificate.” 


With the co-operation of harbour boards further progress has 
been made during the year in improving the standard of ameni- 
ties for waterside workers. 

Agreement was reached during the year on the Group Endow- 
ment Assurance Scheme for waterside workers which had been 
under consideration by employers’ and workers’ organisations 
for over two years. Its introduction was subject to a substantial 
majority of men voting in favour of the scheme and secret ballots 
were held at each port. The scheme was approved by a substan- 
tial majority of workers at all the South Island ports and at the 
ports in the North Island except Auckland and Wellington. The 
scheme which was finally approved after obtaining reports from 
experts, including the Government Actuary, enables waterside 
workers to obtain endowment insurance with life cover on most 
favourable terms and with a subsidy of 5s. per week from the 
employers. It is inexplicable that the waterside workers at 
Auckland and Wellington should have voted so strongly against 
the scheme. The Commission recommends to the workers at 
these ports that they reconsider their decision and join the 
scheme which will give some economic protection to their wives 
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and families and a lump-sum payment on retirement. Individu | 
workers at other ports should also consider whether they shou j 
not join the scheme and obtain the benefit of the employer.’ 
subsidy. 


Accommodation and Amenities 


Further progress has been made in improving the standard «f 
amenities for waterside workers, The following particulars brief. 
indicate some of the work in progress or completed during the 
year. 


Auckland. A start was made with the extension and modernis:- 
tion of the port building, estimated to cost £137,000. Sketch 
plans were approved for an amenities building at Freyberg Whar, 
costing £26,000. 


Wellington. Drawings and specifications are being prepared for 
an amenities building to cost £290,000. The new amenities at the 
Inter-Island Wharf were completed at a cost of £7,200. 


Port of Otago: Plans were approved for extensions to the main 
amenities building at Dunedin at a cost of £8,500. Improve- 
ments to the building at Port Chalmers were carried out at a 
total cost of £1,431. 


Whangarei. Extensions to the amenities at Portland Wharf 
were completed at a cost of £3,181. Plans were approved and 
the Harbour Board is seeking a loan for the erection of a building 
at Kioveroa. 


Timaru. The change room at No. 1 Wharf extension was com- 
pleted at a cost of £8,046. 


Bluff. Tenders received for the erection of a new amenities 
building were greatly in excess of the architect’s estimate of 
£58,500. Revised plans and specifications are being prepared. 


Income and Expenditure 


The rate of levy, as at Ist January 1959, was Is. 5d. per paid 
hour (ordinary and overtime). This rate had been fixed by agree- 
ment with shipping companies and other emplovers to operate as 
from 29th September 1958 and to be subject to review as at 31st 
March 1959. This review was carried out at a meeting held on 
23rd March 1959 when agreement was reached to further increase 
the rate of levy by ld. per hour to ls. 6d. per paid hour, as from 
30th March 1959. This amended rate of levy applied for the 
balance of the year under review. 

Total income for the year ended 3lst December 1959 was 
£1,026,599, an increase of £194,495 on the previous year. The 
principal increases were—levies £148,259 and canteens £53,757. 
There was a reduction of £7,128 in sundries. The levies for the 
year represented 85.54 per cent of total income, as compared with 
87.72 per cent in 1958. 

The total expenditure for the year was £978,708, an increase of 
£76,742. General expenditure increased by £71,488, but the 
increase in waterfront wages was only £5,254. However, apart 
from increased expenditure of £61,399 on canteens, which were 
previously operated on a contract basis, and which is partly offset 
by additional income of £53,757, the majority of headings show 
little variation compared with the previous year. 

The General Revenue Account for 1959 shows"a credit balance 
of £47,891, as compared with a debit balance of £69,862 for 1958. 
It is essential that the Commission should budget for a credit 
balance in the General Revenue Account as this surplus, together 
with any contributions from harbour boards and other miscel- 
laneous non-revenue income, is required to meet the Commis- 
sion’s capital expenditure for the year. This is still a substantial 
annual charge and will continue to be so for some years until 
the costs of amenities erected or to be provided by harbour 
boards at Auckland, Wellington, and a number of other ports, 
have been repaid. 
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Maintenance of Gates at Tilbury Dock 





Diminution of Wear on Heel Posts and Hollow Quoins by the Use of 


Stainless Steel Bearing Inserts 





By W. 
(Divisional 


M. ANDERSON, M.I.C.E. 
Engineer, Port of London Authority, Tilbury Dock) 





[he Western Entrance, Tilbury Dock of the Port of London 
Authority opened in September, 1929, is 110-ft. wide by 45-ft. 
6-in. deep and is equipped with buoyant type gates of leaf weight 
330 tons. When clean the preponderance of gross weight over 
buoyancy at L.W.O.S.T. is 58 tons which decreases practically 
uniformly to 22 tons at H.W.O.S.T. As the entrance is used at 
all states of the tide there are considerable variations in heel 
pressures. 

The top anchorage rods have easily accessible turnbuckles so 
that wear of the 16}-in, radius greenheart heel posts can be 
taken up. 

The bottom pivot was 13j-in, diameter on a 5-in. thick 28-in. 
diameter base housed into the granite footing and held in place 
with cement mortar. (Fig. 1). 

In 1952, for the first time since construction, all three pairs 
of gates were overhauled, repaired and new greenheart heelposts 
fitted. 

Towards the end of 1958 excessive wear of the heel timbers 
of the outer and middle gates was apparent and the stage had 
been reached in two of the leaves when the heads of the fixing 
bolts towards the bottoms were wearing into the granite hollow 
quoins. The more rapid wear during the period 1952-58 than 
previously was attributed to leaking buoyancy chambers increas- 
ing the preponderance and bearing pressure between heel posts 
and quoins and to the greater use now being made of the lock. 


Fig. 1. Detail of original pintle. 
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It was also observed at this time that the pintle of one gate 
had worked loose in its socket in the granite and that the original 
grout had disintegrated allowing free lateral movement of the 
pintle of about 34-in. The cause of this was attributed to the 
wear on the greenheart exceeding the clearance between the gate 
heel casting and the pintle thereby producing horizontal pressure 
on the pintle. 

As major overhaul of these lock gates, with consequent dis- 
ruption of shipping, could not be faced in cycles of about 6 years 
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Stainless steel heel section. 


it was considered that some more durable design of heel post 
base was essential. After due consideration it was decided to 
form the bottom 33-in. of the heelposts and hollow quoins of 
the outer gates in stainless steel and to re-design the pintie to 
be dowelled and bolted into the granite base stone. 

First intentions were to use fabricated heel post and quoin 
sections but as enquiries for prices were returned on the grounds 
that plates of the thickness demanded could not be curved to 
the required radius it was decided to adopt castings to the 
specification 18/8/1 Cr/Ni/Nb. These castings were supplied by 
Head Wrightson Steel Foundries Ltd. 

It was feared that this specification might produce galvanic 
action between itself and the mild steel in the gates but advice 
was, however, given by the British Non-Ferrous Metals Research 
Association that on account of the relatively small area of stain- 
less steel compared with the mild steel in the gates themselves, 
galvanic attack is unlikely. 

The fine clearances required by the use of stainless steel 
necessitated most careful and accurate workmanship which was 
therefore carried out in three distinct stages, no succeeding 
stage being commenced until the previous stage was satisfactorily 
completed. 

The first stage was the fitting of the heel post, the rough 
casting for which is shown on the photograph (Fig. 2). The 
recess for the housing of the cill timber will be noted. The 
horizontal and vertical bedding faces were first machined 
followed by turning the outer face of the casting to the required 
radius of 16}-in. The internal face of the base of the shell was 
also rebated to house into the base locating plate. Finished 
thicknesses specified were shell plate 1]j-in., horizontal dia- 
phragms 1}-in. centre and 1j-in. top, centre web 1}-in. and side 
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webs l-in. The three lugs on the top as shown in the photograph 
were for casting purposes only and were removed during machin- 
ing. 


After fixing the heelpost bottom casting, truly circular plates 
were fitted to the top and bottom of the gates truly concentric 
with the heel posts. To check positioning of the heel casting 
and distortion during welding three piano wires were stretched 
between the circular plates which were purposely made }-in. 
greater radius than the heel post so that 3-in. slip gauges could 
be used. The base locating plate shown in the photograph 
(Fig. 3) was secured to the upper surface of the heelpost bottom 
casting and the heel post casting then accurately wedged and 
clamped in position as shown in photograph (Fig. 4). Portions 
of the top diaphragm were removed as shown for access for 
internal welding. These holes were afterwards filled in by 
welding up the sections previously removed. Welding consisted 
of fillet runs along each side of the internal diaphragms, and 
webs where accessible, along each external vertical edge of 
the shell plate and between the shell plate and the base 
locating plate. The spaces between the channels forming the 
heel post girder and the heel post casting were also filled in and 
the whole interior then pressure grouted. In order to obviate 
distortion due to temperature variations during welding the 
required size of welds were made in short runs with pauses for 
cooling. On the manufacturers recommendations as_ being 
suitable for fusion-welding mild steel to the stainless steel speci- 
fied Quasi-Arc Ltd. Chromoid No. 5 electrode of the 25/20 Cr-Ni 
class were used. The method of welding proved to be satis- 
factory with negligible distortion. 
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Fig. 3. 


Gate heel casting and register plate bolted up 
on to gate ready to receive heel section. 


The second stage was the fixing of the new pintle (Fig. 5) which 
differs from the original in that the base is increased to 2-ft. 
84-in. diameter, it has a concentric spigot 10-in. diameter by 8-in. 
deep and is positively fixed with six l-in. diameter Philbolts. To 
ensure accurate drilling of the granite for the fixing of the pintle 
a drilling jig (as Fig. 6) was made. The holes in the jig had tight 
fitting removable gun metal bushes to act as long bearings for the 
drill rods. 
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After removal of the old pintle the recess in the granite was 
enlarged to about 33-in. diameter, the sides being rough but the 
bottom dressed off. The approximate centre of the pintle was 
located, a 3-in. diameter set bolt fixed into the granite and the 
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Fig. 7. Cast stainless steel quoin section. 

jig placed in position and clamped down Accurate positioning 
and levelling of the jig was by means of the three levelling screws 
and piano wire from centre of jig to centre of quoin at cope level 
which enabled correct alignment to be made with the existing 
granite quoin. As quoins are not necessarily truly vertical 
positioning of a pintle must be made by this method as the use 
of a plumb bob from the centre at cope level might not be 
accurate. 

With the jig accurately positioned the six holes for pintle were 
drilled, three pintle fixing bolts inserted and the jig securely 
bolted down. Seven 2-in. holes were then drilled in way of the 
pintle spigot after which the jig was rotated 24° clockwise and 
a further seven 2-in. diameter holes drilled. The jig was next 
rotated 48° anti-clockwise and the remaining 2-in. diameter hole 
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Fig. 8. Drilling jig for fixing bolts for stainless steel quoin 
segment in drilling position. 
drilled. After breaking out the core in way of the spigot the hole 


was carefully dressed, the remaining three pintle fixing bolts 
inserted, and the new pintle placed in position, levelled, bolted 
down and grouted up. 

The third and final stage was the fixing of the stainless steel 
hollow quoin 35-in. long which amounted to a 113° segment of 
a 33-in. bore cylinder. Owing to the difficulty of machining such 
a segment a complete cylinder, as shown in Fig. 7 was cast 
and machined to the required bore of heel post radius plus 
.03-in for clearance. The casting was then cut into three seg- 
ments leaving locating flanges down each edge. Each segment 
was then drilled for nine sunk headed |-in. diameter stainless 
steel bolts. 

To enable accurate drilling of the granite hollow quoin for 
the stainless steel insert a jig as illustrated on Fg. 8 was fabri- 
cated. As for the pintle drilling jib long gun metal bushes were 
again provided. The jig had a sliding fit ring foot for sitting over 
the pintle to ensure accurate positioning. Nine holes 2-in. 
diameter were drilled in the granite and the jig removed. To 
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Gates at Tilbury Dock—continued 


house the stainless steel insert the necessary area of the granite 
quoin was recessed by 1j{-in., the thickness of the inset being 
lj-in. As the angular arrangement of the fixing bolts made it 
impossible to position and secure the bolts in the granite before 
offering up the quoin segment, expanding nuts were inserted 
in the holes and the bolt screwed in from the outside. Prior 
to positioning and bolting up, the segment rear face was sand 
blasted, cleaned with trychoethylene and when dry coated with 
about }-in, of Araldite 121N with hardener 951. This adhesive 
was preferred to cement grout owing to its greater strength. 
The fixing of the heel castings in the dry dock having been 
part of the general overhaul of the gates it is not possible to 
give an accurate assessment of the time required. Work on the 


pintles and hollow quoins, was, however carried out in the d 
in limpet cofferdams which for safety entirely precluded shippi: 2 
movements through the lock. Speed was therefore of importan. = 
in this operation which from placing to removal of limpets, w. s 
scheduled to take eight days for each gate. The work w. ; 
completed to schedule but all night working had to be resorted ‘> 
for finishing off. 

The gates were stepped on the 23rd and 24th July, 1959 aid 
were immediately brought into use. In the fourteen months 
since that date these gates have been subjected to some 2,54\) 
lockings. Frequent divers inspections have been made in addi- 
tion to observation for leakage at L.W.O.S.T. with a full lock ani 
conditions appear to be as good as immediately after stepping. 








Correspondence 


To the Editor of ‘‘ The Dock and Harbour Authority.” 


Dear Sir, 
Unprotected Cargo 


I have read with interest Mr. F. E. Broadhurst’s letter pub 
lished in your October issue. 

Regarding the problem of goods claused insufficiently packed 
and unprotected, the Carriage of Goods by Sea Act 1924, article 
IV (2) lists immunities which include insufficiency of packing. 
The purpose of the Act is to standardise within certain limits 
the rights of the holder of every bill of lading against the ship- 
owner. 

The cycle of events between manufacturer and consignee listed 
by Mr. Broadhurst offer various points where the goods change 
custody. In each event, the goods are, or should be, checked 
for marks quantity and condition and a receipt in one form or 
another, suitably claused if necessary, is given. 

A port with which I was long connected introduced a survey 
system during 1922/1923, for all goods discharged into the port 
authority’s custody. This bound the wharfinger to produce any 
package in apparent good order and condition unless it appeared 
in the relevant survey report, which was signed both by the 
shipowner or his agents representative and that of the port 
authority. The survey report stated either the condition of each 
package for which a clean receipt could not be given, or if opened 
and surveyed the condition and quantity of contents. With 
homogeneous shipments such as bagged goods etc., a general 
clause was included on the Survey Report. 

To adopt the suggestion made by Mr. Broadhurst that an 
impartial and experienced observer be occasionally engaged to 
follow and to report on a particular consignment throughout the 
period of conveyance seems superfluous, and could possibly lead 
to negligence with other consignments. The cost could also be 
disproportionate to the value of the shipment. 

As stated in your relevant Editorial notes the problem of deal- 
ing with claims for damaged cargo is to ascertain where the 
damage occurred, or in other words who had custody of the 
goods when they were damaged. 

The shipowner naturally wishes to retain the business of 
shipping by good outturn, and if complaints are prevalent then 
the shipping conferences should regard it as their business to 
assist both at ports of shipment and discharge which, with 
relevant receipt and survey notes, should do a lot to pinpoint 
and eventually eliminate damage caused by negligent handling 
and the use of unsuitable equipment. 


1-5 Broad Street Place, 
London, E.C.2. 
4th November 1960. 


Yours faithfully, 
W. H. LAIT. 


- 
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Discussion on Transit Sheds 


Letter from J. H. de W. WALLER, M.Sc., M.I.C.E. 


The article on Transit Sheds by Mr. E. Newton in the July issue 
of “The Dock and Harbour Authority” is very interesting and 
deserves the serious attention of many dock and harbour authori- 
ties. This rapid increase in the spans of the Port of London sheds 
—being more than trebled in four years—in itself strikes one as a 
remarkable advance in dock accommodation. Interest is further 
kindled when your Editorial Notes draw attention to the financial 
side, that the cost per sq. ft. of floor area rises by some 40% as a 
result of an increase of span from 130 to 200 feet. 

One has always been only too well aware that increasing spans 
is an expensive operation but when an actual example on such a 
scale is published one is tempted to stand back and take a fresh 
look at the whole problem. 

Obvious though it may be, it is not always remembered that the 
daily life of every one of us depends very largely on import and 
export; that in this connection the efficiency and adequacy of our 
ports and of their handling equipment are matters of vital import- 
ance to us all. Nor would it appear to be realised that the most 
valuable land is that which lies along the quaysides of favourably 
situated deep water harbours. It follows therefore that one of the 
most important duties of the harbour engineer is to make it pos- 
sible for his authority to put this land to the most efficient use 
possible. 

In the full knowledge that I may be criticised by conventional 
practice and vested interest, I cannot resist saying that effort to 
extend the dockside area of unobstructed floor area, while being 
in every way justifiable is not going far enough: further emphasis 
should be put on the provision of enclosed, unobstructed cubic 
space. 

Fig. 1 taken from Mr. Newton’s article (page 80) gives the overall 
dimensions of the latest P.L.A. 200-ft. sheds. It will at once be 
obvious that a large portion of the enclosed space is cluttered up 
with hangers and ties. That is wrong. It is not wrong simply 
because this waste of space puts up the price per cubic foot en- 
closed, though that jumps in no uncertain manner. I wish to sug- 
gest that in this case the strictly limited area of quayside land is not 
being put to the best use possible. Headroom, i.e. clearance, is 
becoming more and more important. Racking, packaging, forklift 
trucks and mobile cranes make it possible to stack higher and 
higher as time passes and there is no reason to believe that the econ- 
omical limits have yet been reached. The crane operator in par- 
ticular wants plenty of room to allow him to top and luff his jib. 

I have long felt that down the years engineers have given the 
arch a very rough deal. We don’t think nearly enough about it in 
spite of its being one of the most interesting of all known structural 
forms, and one of the oldest. In the very first years of the Christian 
era the Parthians built the Great Arch of Ctesiphon on the left bank 
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Discussion on Transit Sheds—continued 
Reply by E. NEWTON, B.Sc., A.M.1.C.E. 


of the Tigris a few miles downstream of where Baghdad now 
stands. This arch is well over 100-ft. high and nearly as much in 
width. I have read that before the Moslem caliphs tore down the 
centuries old Parthian capital at Ctesiphon in order to use the 
bricks to build their city, the actual building of which so small a 
remnant remains, was 300-ft. long. Be that as it may, there stands 
in pathetic isolation a most impressive structure which is the first 
example in history of unobstructed space enclosed on a large scale. 
Also, it should be noted that it is entirely built of mud bricks and 
that no timber, no bolts or rivets or welds: little, if any, skilled 
labour and no plant was required. If such a structure under the 
conditions then obtaining could be constructed, what cannot we, 
with our resources of plant, materials and personnel do today? 

The Ctesiphon Arch is a true or linear arch, its profile being 
that of the reflection of a hanging chain. As we all know with this 
form all principal tensile stresses are eliminated and its stability 
results from the great universal force——gravity. 

Other arched forms preceded that used at Ctesiphon, notably the 
Arch, circular in profile, generally attributed to the Romans. Other 
forms were introduced later. But all these forms need side sup- 
ports between which the arch elements can wedge themselves and 
thus attain stability, or they must be heavily reinforced. In any 
case this type of structure involves very heavy construction for big 
work: it is not free-standing and consequently cannot be conveni- 
ently used for large spans. 

The Great Arch of Ctesiphon on the other hand is free-standing 
and has stood there giving us visual proof of this fact for 2,000 
years but, it must be admitted, it is heavy construction and on this 
account is not an economic proposition today. To overcome this 
objection the modern Ctesiphon system has been developed which 
adheres religiously to the principle of the true arch but uses modern 
high-class concrete instead of bricks and is made rigid by corru- 
gation with consequent lightening and cheapening of the shell. 

As the true arch, in corrugated form, has only been developed 
comparatively recently it may be of interest to give an up-to-date 
example of the actual cost of large span work. A Ctesiphon shell, 
200-ft. in span and similar length, with 40-ft. rise has lately been 
priced, by a leading London contractor to be constructed in a 
London Borough, for well under 20/- per sq. ft. This figure 
includes a heavy duty floor: ends extra according to requirements. 

Such a building might be in single or multi-span form and the 
price includes foundations with the horizontal stress being taken 
by pre-stressed members in the floor. The design, in which all 
principal stresses are compressive, has exceptional durability and 
fire-resisting qualities. It requires no waterproofing treatment by 
bitumen or other means and, consequently, virtually no upkeep 
whatever is needed. 

Of particular interest in many countries overseas is the fact that 
this type of shed can be constructed with notable economy in im- 
ported materials. The steel content is little over a pound to the 
sq. ft. and only fine aggregate and cement are required. The false- 
work which is travelling and is used with a cycle as low as 4 days. 
is light, easily put together and dismantled for re-use elsewhere. 
Given good supervision these arches can be built entirely with local 
labour even in quite backward areas. In many countries this may 
prove to be the cheapest, most durable and easily maintained type 
of structure to meet the demands of the modern port. Its stability 
is virtually unaffected by fire. 

In the interests of mankind in general, and of port authorities in 
particular, engineers should take every step possible to make full 
use of the very limited and expensive areas at the quayside. I 
suggest therefore that one step in this direction is to put the space- 
wasting, fragile, fire-susceptible girder with its flimsy cladding, as 
used in conventional transit sheds, into fair competition with the 
modern corrugated concrete true arch. 
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In replying to Mr. J. H. de W. Waller’s letter I should like to 
begin by drawing attention to Mr. N. N. B. Ordman’s letter in 
your September issue in which he corrects the statement made in 
the editorial notes of the July issue that the “ cost penalty” of a 
200-ft. span shed compared with a 130-ft. span shed is necessarily 
of the order of 40%. The table of costs for five sheds recently 
constructed for the Port of London Authority (Table 4, p.86, July 
issue) shows that there has been no significant increase in overall 
cost per sq. ft of floor area. The additional cost of the main roof 
framework and gables is partly balanced by the absence of valley 
gutters, downpipes, underground drains, centre columns and 
foundations which would be required for twin 100-ft. spans, and 
the total unit cost per sq. ft. is further reduced by distributing 
the constant cost of the side-walling over the very much greater 
floor area of the 200-ft. wide shed. 

The basic reason for preferring the more economical tied-arch 
structure to a portal frame in the case of wide spans—and the 
argument applies with even greater force to the “ Ctesiphon” 
type corrugated shell arch—is the inability of the port operator 
to make use of the additional storage height available. The pre- 
sent-day limitation in height for stacking piece-goods by forklift 
truck in the Port of London is dictated by the need to “ sort to 
marks ” quickly and inexpensively and by the limited strength of 
most packing materials. The clear height of 20-ft. which is pro- 
vided in the authority’s modern transit sheds has been determined 
following a study of the present and foreseeable future require- 
ments of the operating department. Mobile cranes are not 
normally used in general cargo transit sheds. Where they are 
used, e.g. in connection with timber, linerboard, hardboard, etc., 
special sheds for this type of goods are provided with a clear 
headroom of 31-ft. 6-in. to tie-level. Examples of both types of 
shed, and their costs, were given in my article. 

It is, however, essential that the full headroom be available 
throughout the entire shed, and, as large door openings are almost 
invariably required at frequent intervals along the sides, any type 
of arch roof must necessarily be mounted on vertical columns or 
walls. Unless very substantial and space-consuming buttresses 
are to be provided, the arch will be tied at column-cap level. Mr. 
Waller’s remarks are all the more surprising since the following 
author’s reply appeared in the discussion on a paper of which he 
was co-author, which was presented to the Institution of Civil 
Engineers in August, 1953.* 

“. . . where almost continuous side access was required, 
an ideal solution was to be found in the use of the tied arch. 
The springings of the arch were raised up on to columns and 
lintels and the outwards stress was resisted by ties or but- 
tresses. By that means the full desired headroom was 
obtained over the whole area covered, and continuous access 
was provided along the sides between the columns... .” 

“A further purpose served by the ties was in connection 
with the support of the gable ends and main doors against 
wind pressure; by the addition of bracing between the first 
two ties, a lattice beam of great strength was provided at 
lintel height lying in a horizontal position and capable of 
transmitting the end wind pressure to the sides of the 
building.” 

The largest span of any “ Ctesiphon ” arch built in this country 
appears to be 100-ft., and as far as the writer is aware no large 
tied “‘Ctesiphon” arches mounted on columns or side walls— 
an essential pre-requisite for a dock shed—have yet been con- 
constructed. Any suggestion that one might begin with a tied 
corrugated concrete shell arch of 200-ft. span would surely have 


**“Corrugated Concrete Shell Roofs” by J. H. de W. Waller and A. C. 
Aston, Proc. Instn. Civ. Engrs. Vol. 2, August, 1953. 
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to be ruled out for the time being, the more so as there is no in- 
formation on actual costs for a structure of this nature and size. 
Mr. Waller’s interest in the “ Ctesiphon” system of construc- 
tion is well known, and indeed an interesting structural technique 
has been successfully developed with modern materials by this 
system. His enthusiasm has, however, led him to refer to con- 
ventional transit sheds as having “ space-wasting,” fragile, fire- 
susceptible girders with flimsy cladding.” Space which is required 
to obtain a correct structural shape and which, even if fully 
accessible, could not be utilised for the storage of goods cannot 
be said to be wasted in an unheated shed. The welded steel 
arches are certainly adequate to carry all the loads for which they 


Handling Exports through the Docks 


Eliminating Causes of Complaint 


By E. S. TOOTH 


Much has been written and said about the packing, handling 
and transport of exports. Shippers have expressed concern when 
parts of their consignments have reached their destination in an 
unsatisfactory condition; packers have complained that handling 
is sometimes clumsy or careless; transport agents, that from time 
to time their vehicles are delayed at the docks; dock authorities 
that there is seldom an even flow of traffic to the berth; stevedor- 
ing agents, that they must hold such a big variety of handling 
appliances, especially for unprotected goods; and shipping com- 
panies that, more than occasionally, loading is delayed by poor 
documentation. 

An inspection of a transit shed holding exports awaiting ship- 
ment in a general cargo vessel can be interesting and instructive. 
In the main, we are not concerned with the commodity but rather 
with the type of package, because it is that factor which has most 
effect upon handling speeds, damage risks and the use which can 
be made of stowage space, both ashore and afloat. In a shed filled 
with British exports, one might well see: cases, chests and crates 
of all types, descriptions and sizes, from a few inches cube to 
12-ft. x 8-ft. x 6-ft. and more; cartons containing light goods and 
seldom being more than 3-ft. or 4-ft. high; bags, also of varying 
shapes and sizes, many of them being of paper; bundles and bales 
of miscellaneous goods ranging from pails, baths and dustbins to 
tubes, pipes and tyres; barrels of wet and dry goods, some of the 
latter being quite small; drums, from pint size to 40 gallons; 
coils of rope and drums of cable; loose goods, a few which, like 
earthenware pipes, are received packed in straw; vehicles on 
wheels, including, of course, many motor cars and various kinds 
of agricultural machines; and heavy gocds, such as iron girders 
and loads of corrugated asbestos cement sheets. Some of the 
packing is sturdy, some flimsy and a proportion of the goods is 
unprotected. 

At the docks, the interests concerned with receiving from 
vehicle and with shipping take it for granted that proper thought 
has been given by shippers and packers to the needs of handling 
and stowing. On the other hand, shippers and packers assume 
that carriers, dock authorities and stevedores have the requisite 
appliances and facilities for quick and careful handling. The aim 
of all the links in this transport chain—shipper, packer, carrier, 
dock labour employer, stevedore, port authority and shipping 
company—is, of course, to get merchandise from shipper in one 
country to receiver in another quickly, in good condition and at 
a reasonable cost. 

Suggestions aimed at eliminating causes for complaints in the 
handling of export traffic come from -many quarters. They 
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have been designed, and the virtual impossibility of making | ie 
great majority of roofs fire-resistant—as distinct from incombu t- 
ible—has always been recognised by every by-law. The conti: u- 
ing popularity of steel roofs would seem to be justified by ‘ie 
many thousands of major steel and wrought iron roofs which 
have stood the test of time since Brunel built Paddington Staticn. 

With regard to roof cladding, it is a matter of opinion whether 
an absolutely impervious, durable, light material such as alum.n- 
ium, of adequate thickness and strength, should be rejected in 
favour of a vast expanse of unprotected structural concrete in a 
roof, unless there are overriding architectural reasons for pie- 
ferring the latter. 


include: that more attention should be paid to packing; that more 
goods should be made into unit loads; that better handling 
methods should be employed; that receiving dates should be 
staggered to ports (and the arrangement honoured); that cargo 
should be registered by the shipping company; that there should 
be fewer Customs’ formalities; and that export documents should 
be simplified. The shipper, however, is not going to spend more 
money on packing, if he believes the real remedy to be better 
handling, neither is he going to make his goods into unit loads, 
on pallets or otherwise, unless he gets some return for doing so. 
The employer of dock labour, pressed on all sides to find speedier 
means of handling, particularly to reduce delays to road and rail 
vehicles and to increase the speed of ship turnround, must also 
keep in mind, as already stated, an equally important requirement 

care of cargo. He cannot, however, always distinguish in- 
adequate packing by casual inspection, neither can he work 
speedily if he frequently has to employ different machines, 
methods or equipment to handle different kinds of goods. The 
dock authority, in order to get the maximum use oi its facilities 
will press all interested parties to do more to organise the flow of 
traffic to the berths and will also give support to any effort made 
to simplify or standardise shipping documents. 

Having described some of the background of the work of hand- 
ling export cargoes through the docks, the point can now be made 
that, although there has been airing of complaints, not many 
effective steps have been taken to attempt to deal with the causes 
of them. One reason for this is that, since there are seven major 
interests involved, it is difficult to find one body or organisation 
in the position and with the desire to accept the responsibility 
of initiating action. Another reason is that the conditions attend- 
the handling of export cargo vary over such a wide range. Some 
consignments are adequately packed, some are not; in some areas, 
transport arrangements are good, in others, they are indifferent; 
some ports are extremely busy, some are wanting work; dock 
labour is more amenable in some areas—and even at some 
berths—— than in others; and some ships are more suitable than 
others for certain traffic. Consideration of these points leads to 
the conclusion that few of the difficulties which have been 
mentioned can be completely solved at a high level. Much more 
is likely to be achieved by tackling them locally—inside the port, 
on a berth basis; outside the port, with the personnel of the firms 
or organisations involved. 

Tackling a difficulty, however, is not writing “a letter of com- 
plaint to the press, to a representative body or even to the party 
deemed to be at fault. In the majority of instances, the first step 
needed is to make contact with the appropriate links in the chain. 
As already mentioned, if goods have been damaged, the reason 
could be inadequate packing or careless handling. The interested 
parties would therefore do well to consult each time and, with 
mutual good will, try to decide whether for that commodity, 
that journey, that berth or that ship, packing should be more 
robust or supervision at one or more points should be 
strengthened, If the unloading of vehicles has been slow, it could 
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be because of the way the goods were stowed in them, that there 
were insufficient facilities at the berth or that too many vehicles 
were tendering cargo simultaneously—as often happens on the 
day the ship sails. A blunt letter of ccmplaint, in due course 
answered by a letter of repudiation, will not achieve much. A 
suggestion coming from one of the parties involved that it would 
be useful to investigate why the trouble arose and to co-operate 
to prevent a repetition of it is much more likely to be productive. 
lf shipping has been slow, there could have been difficulties 
arising from special stowage needs, poor labour, indifferent 
organisation, awkward cargo, inadequate facilities, or even un- 
suitable ship design. No-one away from the berth can be certain 
that he knows the true cause, and, in many instances, the remedy 
lies in more hands than one, First steps at least must be taken 
locally. 

The problems mentioned above are some of those affecting 
almost every export berth in every major port and many of them 
have no universal solution. Although, for instance, the simpli- 
fication of shipping documents might well be dealt with at a high 
level, which national organisation could take steps to see that 
the various requirements of shipper and stevedore are co- 
ordinated; which representative body, with all the good will in 
the world, could obtain an even flow of traffic to export berths, 
even in one port? These questions are obviously rhetorical. 

Nevertheless, there is a straightforward answer to the overall 
question. The initiative lies with each dissatisfied shipper, packer, 
carrier, dock labour employer, master stevedore and shipping 
company not in the first place to complain but to seek co-opera- 
tion. Intimate contacts of the type suggested, can form the be- 
ginning of a useful relationship between people whose business 
aims are similar and who can often be of great assistance to one 
another in their work. In business of every kind, co-operation and 
intimate contact pay handsome dividends. If there are exceptions 
to this rule, the export trade is certainly not one of them. 








The Port of Csepel, Hungary 
By LAWRENCE KIRWAN 


The Danube port of Csepel, on the southern outskirts of Buda- 
pest, is virtually the seaport of Central Europe, for though it is 
1,000 miles up-river it exports cargoes to Egypt, Lebanon, Syria, 
Turkey and Greece and is also a transit port for goods from up- 
river as far north as Regensburg, in Western Germany. 

The port’s three docks—the commercial dock, the free dock, 
and the petroleum dock—handle up to 7,000 tons of goods a 
day, and transhipments are greatly facilitated by the Free Port, 
which has recently been restored after wartime destruction, with 
new bonded warehouses and all normal facilities for shippers. 

A new dock is under construction, and three others are to be 
built within the next five years, so that by 1965 the port’s 
capacity should be trebled. 

Apart from international shipping, Hungary has in service 11 
sea-going freighters of her own. Seven of these are of 1,100 tons 
and four, added to the fleet in the past two years, are of 1,300 
tons. All were built in the Gheorgiu Dej shipyards in Northern 
Budapest which has also produced about 100 vessels of the 1,100 
ton class for the Soviet Union, Czechoslovakia, Rumania and 
Bulgaria. 

The perishable foods trade is an important feature of the 
port’s traffic and some refrigerator ships of about 900 tons d.w. 
are shortly to be constructed especially for this purpose. Bulgaria 
and West Germany are also building similar ships for this traffic. 

The port has a large and well-equipped grain warehouse of 
32,000 tons capacity. This is fitted with equipment for cleaning, 
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Perspective Drawing of the Port of Csepel. 


(1) Dock of the Free Port; (2) Commercial Dock; (3) Petrol Dock: 

(4) Silo; (5) Warehouses; (6) Open Loading Quay; (7) Free Zone: 

(8) Managements Office: (9) Central Office of Administration: (10) 
Main Road Entrance. 














M.V. “ Delrecen ” (1,100 tons) unloading cargo of Egyptian cotton 
and Turkish hides. The return voyage will be made to Constanza. 
Instanbul, Ismir, Beyruth, Port Said, Alexandria and Cyprus. 

















View of main commercial dock with grain warehouse in background. 


selecting and grading the grain and has suction elevators which 
can tranship 1,600 tons of grain daily. A large refrigeration store 
is now under construction. 

The port authority employs 760 workers who maintain a day 
and night service, holidays included. 


239 





The Port of Amsterdam 





Review of Post-war Development and Future Plans 





By J. K. O. HEYLIGERS, Secretary to the Port Management. 





Council, in which estimates were given of the seaborne 

trade the ports of North-western Europe may be called 
on to handle within a comparatively short time and of the role 
Amsterdam could play in this respect. The report which to a 
large extent was based on figures published by the O.E.E.C. and 
the Coal and Steel Community, was the result of comprehensive 
studies made by the Port Management. A summary of it, now 
available also in English, was released to the press and aroused 
interest not only in the Netherlands but also abroad. 

According to the report the industrial development of 
Western Europe will within 15 or 20 years lead to a considerable 
increase of the imports of raw maierials and fuels in this part 
of the world. There is, furthermore, reason to expect that these 
large amounts. of bulk cargo will for the greater part be trans- 
ported by large ships with a draught of about 40-ft. to 45-ft. and 
therefore, as the report points out, only a few ports in Western 
Europe can, without excessive expense, be adapted to the special 
requirements of this kind of traffic. 

In this respect Amsterdam appears to be in a very favourable 
position, as the seaward entrance of the port can at a reasonable 
cost and within a short time be made suitable to accommodate 
these large units. 

This bright prospect shows up at a time when the Port of 
Amsterdam has reason to face the future with confidence, even 
though last year’s figures were not in line with those of the 
preceding peak years. 


| AST year a report was submitted to the Amsterdam Town 


Year Seagoing tonnage Seaborne goods handled 
NRT % Tons % 
5,650,000 
5,230,000 


7,000,000 


4,660,000 100 
4,700,000 101 
6,720,000 144 
1958 10,100,000 216 11,300,000 
1959 10,270,000 220 10,300,000 
Compared with the great amounts of traffic handled by ports 
like Antwerp, Hamburg and Rotterdam, these figures are fairly 
modest; attention should, however, be paid to the fact that in 
a period of 8 or 9 years the Amsterdam figures have more or less 
doubled, an achievement not reached in other competing ports. 
To explain this development a brief summary may be given 


of Amsterdam’s past. 


1938 
1950 
1954 
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Historical Note 

After an obscure start as a fishing hamlet, first mentioned in 
documents of the 13th century, Amsterdam grew up to a port 
which in the 15th century carried on a lively trade with Russia, 
the Baltic and Scandinavian countries, the British Isles, Flanders 
and France. In the 16th century the Mediterranean was added 
to its sphere of activity and then, in the 17th, America and the 
Indies. 

The trade with the Far East—first only in spices, silks, china 
and other articles of very high value—became the backbone of 
Amsterdam’s shipping, when, during the 19th century, the 
Netherlands East Indies started large scale production of com- 
modities like coffee, tobacco, rubber, tin etc., for which Europe 
then began to develop a growing demand. To mention one 
example: the value of Sumatra tobacco marketed in Amsterdam 
in 1870 was about f. 500,000; thirty years later it approached 
f. 50,000,000 . 
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In the meantime, as was to be expected, technical developmen: s 
had been affecting Amsterdam’s position. The entrance to the 
port, which for centuries had led via the Zuyder Zee, had become 
too shallow. Though started in the 18th century, it was not unt! 
1876 that a new seaway, the North Sea Canal, was opened up to 
shipping. The importance which this straight and short con- 
nection with the sea had for the port, may be judged from the 
above example of the tobacco sales. 


The Rhine Connection 


A continental port, however, can no longer live on its sea 
connections alone. Gone are the days when Amsterdam 
flourished by such activities as e.g. fetching salt in Portugal, 


Amsterdam and its connections 


Rhine and Meuse 


exchanging it for Russian wheat, which could be sold for wool 
in Scotland or oriental luxuries in Italy. Since the start of the 
industrial revolution regions have been developing which—lying 
far from the coast—must to a large extent import their raw 
materials and export their finished products via a seaport. Fer 
a modern port the presence of an industrial hinterland therefore 
is, aS a rule, a sine qua non and good connections by rail, road 
and/or water, are a matter of vital importance. 

The lack of such a connection has for a long period seriousl\ 
handicapped the Amsterdam trade. Although* the Rhine, the 
greatest artery of Western European trade, ran into the sea at 
only 40 miles from Amsterdam’s port, her connection with this 
lifeline was insufficient and in the past most Rhine traffic there- 
fore preferred other, more accessible, seaports. 

This situation fortunately was radically changed when in 1952 
a wide and up to date waterway was opened to traffic, the 
Amsterdam-Rhine-Canal, with a depth of 14-ft. and a width at 
the bottom of over 150-ft. 

The importance to Amsterdam of this new waterway may be 
judged: not only from the above figures of shipping and traffic 
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the past years, but more especially by the following figures 
of the bulk cargo handled in the port, the kind of traffic for 
which the canal was mainly constructed. 


Ore Coal Oil Total 
1938 280,000 1,010,000 660,000 1,950,000 
1950 220,000 710,000 510,000 1,440,000 
1952 540,000 1,270,000 240,000 2,050,000 
1954 730,000 1,280,000 390,000 2,400,000 
1956 1,040,000 2,780,000 930,000 4,750,000 
1958 2,250,000 2,640,000 1,700,000 6,590,000 
1959 1,710,000 1,780,000 1,450,000 4,940,000 


These figures show that, whereas in the years before and 
shortly after the war, the amount of these 3 major commodities 
carried to and from the Rhine via Amsterdam averaged about 
2,000,000 tons a year, the totals have since increased to about 
5,000,000 tons. 

Illustrative also are the figures of Amsterdam’s Rhine traffic 
and of the total of the port’s international traffic (shown in 
million tons of goods). 


Rhine traffic International traffic 


1938 1.7 8.1] 
1950 0.9 6.8 
1952 1.0 8.2 
1954 1.7 9.9 
1956 2.7 14.0 
1958 5.0 18.1 
1959 3.8 15.7 


Postwar Reconstruction 

The above figures also show that it took Amsterdam five or 
six years to recover from the destruction and disorganisation 
caused by the war. From then on, however, there has been a 
very marked increase in port activities, with the result that in 
six or eight vears shipping to and from Amsterdam has more 
than doubled. It need hardly be said that to make it possible 
for such growing amounts of cargo to be handled, not only a 
great deal of work but also very heavy capital investments have 
been necessary. 

When the war was over, sunken ships blocked the seaway, 
quay walls had been blown up, sheds damaged and all cranes 
either destroyed or removed. Repair and modernisation took 





: 











Hardwood storage shed. 


about five years. Old and narrow shed aprons were widened; this 
was done by adding on, in appropriate places, a concrete floor 
built out on piles in the harbour, by which method, owing to 
the slope of the harbour bottom in front of the quaywall, a 
greater water depth alongside was obtained at the same time. 
Pre-war transit sheds, which all had raised floors, had their 
floors lowered flush with the apron, so that vehicles could drive 
in and out of the shed, which is of great importance especially 
for the use of forklift trucks and tractor trailers. 

The cumbersome hydraulic cranes have all been replaced by 
efficient electric or diesel electric level luffing cranes, with a 
capacity mostly of 5 tons and a 90-ft. to 100-ft. jib, which- 
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enables them to reach into 


though at a smaller lifting capacity 
two or even three rows of barges moored behind an ocean vessel. 
A great convenience for forklift trucks and other transport has 
been that nearly all aprons, shed floors and roads have been given 
smooth pavements of reinforced concrete slabs or of asphalt. 


Recent Extensions 


After the period of reconstruction came the extension of the 
port’s equipment, though partly of course extension had already 
























General cargo sheds with wide aprons and ample parking space 


started during the reconstruction period. 

One of the first important additions was a large wharf for the 
handling and storage of tropical hardwood. This installation 
was Officially opened by H.M. Queen Juliana on the day, in May 
1950, when she reopened the Coenhaven after its heavy war 
damage had been repaired. It is situated on a harbour with a 
depth of 33-ft. and consists of a 900-ft. quaywall with a wide 
apron, a shed measuring 330-ft. by 500-ft. and 80-ft. high, fitted 
out with 4 overhead cranes and 4 (6-ton) quay cranes. The latter 
are each fitted with a weighing mechanism to enable the importer 
to gauge the exact weight of his goods. Upon discharge the logs 
are transported into the shed by means of the overhead travel- 
ling cranes. These can also load the timber into barges, trains 
or trucks, for further conveyance. A canal behind the shed 
makes it possible to handle sea-going ships at one end and inland 
craft at the other end of this plant. 

Since this installation commenced activities, hardwood ship- 
ments via Amsterdam have gone up considerably (60,000 tons in 
1°50 against 230,000 tons in 1958). 

A considerable modernisation has also taken place in the 
method of handling soft wood. For centuries this commodity 

imported from Norway and the Baltic—has been a major item 
in the trade of Amsterdam and neighbouring ports. Discharging 
until recently took place by means of ship’s gear and partly also 
by hand, with the vessels moored bows on, Mechanisation is, 
however, also taking place here. Both the Port Management and 
timber importers have been constructing berths, alongside 
which the ships—mostly of the coaster type—can be discharged 
by means of cranes, with forklift trucks for further transport, 
when unloading is not done by the cranes directly into barges 
or rail and road trucks. 

For the valuable general cargo new sheds have been built on 
the quays, partly replacing older types, partly in addition to the 
existing sheds. In the Coenhaven, which was constructed 
between the wars in the Western Port section and intended 
especially for general cargo, eight sheds, covering over 400,000 
sq. ft., were added to the prewar sheds. 

Two of these recent acquisitions deserve special mention. 
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Standing on a finger pier of 300-ft. by 1,320-ft. and each measur- 
ing 165 x 500-ft., the sheds have aprons of about 65-ft. wide on 
both sides and ample room between the sheds for parking 
trucks and other vehicles. Here allowance has clearly been made 
for the large increase in road traffic, so notable in many ports. 
This development has elsewhere led the Amsterdam port authori- 
ties to convert the area formerly used for barge traffic into 
parking space. This was done by filling in an old harbour, dug 
in 1880, and constructing facilities there for the reception of 
today’s large road haulers. 














Four 16-ton bridge transporters for bulk goods. 


An idea of the recent development of road transport to and 
from the port is given by the following figures, which only show 
the international road transport, as no figures are available of the 
inland road transport. 


1955 161,000 tons 
1956 207,000 tons 
1957 250,000 tons 
1958 275,000 tons 


1959 337,000 tons 

Here the traffic has doubled within 5 years and this develop- 
ment naturally is affecting the layout of wharves. 

One of the main Amsterdam shipping companies, which daily 
receives 400 to 500 road vehicles, has been taking drastic 
measures. Part of the railway sidings on their premises were 
ripped up to make place for a central freight area where all 
goods entering or leaving by motor vehicle are collected. Com- 
munications between this central area and the sheds and ships’ 
berths are maintained by tractor trailers, which smoothly and 
efficiently distribute and collect the goods over the whole area. 
Owing to this system the road vehicles spend a minimum of 
time on the wharf, which therefore does not get congested. 

Another asset to the Port’s general cargo equipment was 
the installation of a large new refrigerating plant, with a freezing 
capacity of 20,000 cub. m, at temperatures of —30°C. and less. 
This installation was put into operation in 1958 and consequently 
has benefitted from the latest experiences in freezing technique. 

So much for the port’s facilities for general cargo, which, until 
recently has represented 50 per cent of the cargo handled and 
which for a long time formed the backbone of trade in a port 
which from its early days had specialised in handling com- 
modities of high value, such as the produce from the plantations 
of Far Eastern countries. 

Postwar political developments have, however, made it 
advisable to pay more attention to other lines of trade in addi- 
tion, and the steps taken to that effect have of late resulted in 
marked increases in the volume of bulk goods passing through 
the port. This now amounts to 65 per cent of the total amount 


of goods handled. ‘ 
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The Port of Amsterdam—continued 


Bulk Cargo 


Four conditions are required for a port, if it is to handle gre 
quantities of bulk cargo. Of these, two had already been in 
existence in Amsterdam for a period of years, viz. an importa: t 
industrial hinterland and a good fairway to the sea; a third— a 
good connection with that hinterland—was obtained when in 
1952 the Amsterdam-Rhine-Canal was opened to shipping. The 
fourth item required, modern trans-shipment and storage faci(i- 
ties to link the seaborne and the inland transport, has con- 
siderably been augmented and improved during the last five or 
Six years. 

One of these new installations is a large plant for the handling 
and storage of coal and ore. Conveniently situated in the 
Western port area nearest the sea it consists of a wharf i,500-{t. 
long and 330-ft. broad, with a depth alongside of 40-ft. This is 
equipped with 4 bridge transporters, covering the entire breadih 
of the yard, with beams 150-ft. long, by which cargo from a sea- 
going vessel, moored at the quay, can be trans-shipped into 2 
or 3 rows of barges lying behind it or be stored on the wharf. 
These transporters have a lifting capacity of 16 tons each, half 
of which is needed for the grab; operating at speed the four of 
them can together work at the rate of 2,000 tons an hour and 
it is indeed no exception for a vessel, carrying 30,000 tons of ore 
to be discharged in about 15 hours. 

This plant started operating in 1956 and is now being enlarged, 
the quay being lengthened by some 1,000-ft., the width of the 
yard being increased and equipment being added to facilitate 
storage and handling. Moreover, the depth of water in front 
of the quay, formerly 34-ft., has recently been dredged to 41-/t. 
Owing to its great efficiency, this plant helped to bring up the 
total seaborne amount of coal and ore in Amsterdam from 
950,000 tons in 1950 to 3,500,000 tons in 1959. 
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Existing harbours (dotted) and extensions (shaded) partly already 
under construction in Western port section. 


] PROJECTED EXTENSIONS 





Another kind of bulk cargo, shipped via Amsterdam in increas- 
ing quantities, is oil. The town has until very recently had no 
refinery; all oil handled in the port is therefore destined for local 
use or for transit, for the purpose of which Amsterdam now has 
tank farms with a total capacity of about 700,060 tons. Accord- 
ingly, the amount of oil handled by the port, went up from 
510,000 tons in 1950 to 1,450,000 tons in 1959. 

A third type of bulk cargo, grain, which until recently was of 
little importance in Amsterdam, is expected soon to become an 
important commodity. This is due to the fact that one of the 
largest American grain shippers has decided to concentrate on 
Amsterdam all its imports in Europe. From the port this grain 
will be distributed to other European countries and for this 
purpose a terminal is under construction, where grain from the 
ocean-going carriers will be transhipped into smaller craft. 
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According to publications in the press, the American firm in 
question has engaged to ship over 1,000,000 tons of grain annually 
via Amsterdam, It may be assumed that much of this grain will 
leave the port again by seaway in coasters and other sea-going 
snips, in this way nearly doubling its effects on the port’s activi- 
tics. Construction of this terminal was started in 1959 and by 
the end of 1960 the plant will be in operation. Its discharging 
installations will have a great capacity (1,200 tons per hour on 
the average) and, in view of the expected improvements of the 





The new grain installations. 


Amsterdam seaway, the main berth will have a depth of nearly 
50-ft. for the large ocean going ships, in addition to other berths 
for smaller vessels. 

The Future 


The future of a seaport nowadays not only depends on its 
existing connections with important centres of production and 
consumption, on the activity of its workers and the standard 
of its equipment but, to a large extent it is also governed by its 
ability to accommodate the large ships of tomorrow and to offer 
trade and industry the vast sites needed to tranship and store the 
cargoes handled, and in some cases to process it into industrial 
goods. As stated above, the increasing amounts of bulk cargo 


will be shipped in the larger vessels, of 50 to 70,000 tons—with 
drafts of 40-ft. and more—because their cost per ton of cargo is 
lower than is the case with smaller ships. 
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Possible future harbour extensions beyond Western port section, 
along North Sea Canal. 


Few are the European ports which are or can economically be 
made capable of accommodating these great carriers and to offer 
them a berth safe from tides, currents and storms. In this 
respect Amsterdam is in a very favourable position. Her harbour 
basins, her seaway and its entrance, can be enlarged without 
difficulty or excessive expenditure. It is therefore gratifying to 


note that this year a start will be made to bring about these 


improvements. 
After extensive scale model studies the shape of the new 





November, 1960 


The Port of Amsterdam—continued 


harbour mouth has now been designed. The existing piers which 
are 5,000-ft. long, will be demolished wholly or in part and be 
replaced by piers with a greater length. The navigable passage 
will be 980-ft. at the bottom and 46-ft. 6-in. deep, instead of 
the present 650-ft. and 36-ft., which up to now has limited the 
size of ships admissable to 35,000 d.w.t. and 344-ft. draft. 

The cost of this work is estimated at a sum approximately 
equivalent to £8,000,000 and for the present year about £1,000,000 
has been allotted to start operations. 

As the largest lock connecting the harbour entrance with the 
North Sea Canal has very generous dimensions (length 1,300-ft., 
width 165-ft., depth 48-ft.) the only additional work needed on 
them, upon completion of the extension of the harbour entrance, 
will be to adapt the North Sea Canal’s depth and width, neither 
of which will cause great problems. 

It is expected that these works will only take a few years to 
be completed sufficiently and that therefore by 1963 ships of 
75,000 d.w.t. will be able to reach Amsterdam. There they will 
find, only 10 miles from the sea, berths which offer complete 
shelter from tide, current, storm and ice and where modern un- 
loading equipment is ready to ensure a quick turnround. 

It is reasonable to assume that if the economical development 
of Western Europe continues at the present rate, the facilities 
which Amsterdam will be able to offer, should result in a con- 
siderable expansion of her port activities, the more so as the 
further integration of the Common Market will ultimately lead 
to a disappearance of trade barriers and artificial means of 
diverting traffic from its natural courses. This development will 
undoubtedly cause great amounts of the imports and exports 
of Western Europe to flow via the main Rhine ports. 

In view of this the City of Amsterdam is acquiring further land 
near the North Sea Canal and the present Western port area and 
is gradually turning it into harbour basins and sites for port 
undertakings and for industries dependent on shipping. 

The present plans envisage an extension of the Western port 
area by some 4,000 acres. More land will, when needed, be 
available outside the present city boundaries (see accompanying 
plans). 

These plans look ambitious when compared to the size of the 
existing harbour area. They do, however, seem justified in view 
of the estimated demands trade may be expected to make on 
the North Sea ports and the assets Amsterdam has to meet these 
demands in an efficient way and at a competitive price. 








The Liverpool Observatory and Tidal Institute 

As from December Ist next, the Liverpool Observatory and 
Tidal Institute, which for many years has been administered 
jointly by the Mersey Docks and Harbour Board and Liverpool 
University, is to become the sole responsibility of the University. 

The Observatory was founded by the Liverpool Dock Trustees 
in 1845, following representations from the users of the Port 
who were conscious of the absence at that time of knowledge 
concerning nautical astronomy and even the most elementary 
details of correct determination of chronometer rates and meteor- 
ology. The present Observatory building at Bidston was erected 
in 1864. The Tidal Institute was founded by the University of 
Liverpool and, in 1929, it was agreed that its work should be 
combined with that of the Observatory and administered by a 
joint committee drawn from the University and Mersey Docks 
and Harbour Board. 

In addition to its work on tidal prediction, the Institute has 
built up an international reputation in the scientific world and is 
deeply involved in such studies as the determination of mean sea 
level and the investigation of storm surges. The Dock Board 
feels that as the activities of the Institute are now far wider than 
envisaged in 1929, it is time to relinquish their responsibility. 
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Increased Trade at the Port of London 


Abstracts from the Fifty-first Annual Report 


In their report for the year ended 31st March, 1960, the Port 
of London Authority state that during a year of continuing high 
activity, free from any major stoppage of work, the tonnage of 
shipping entering and leaving the port and the tonnage of goods 
passing through the port were the highest recorded in the history 
of the Authority. Similarly the tonnage of shipping using the 
Authority’s dock premises and the tonnage of exports handled 
during the year were also record figures. 

The net register tonnage of shipping entering and leaving the 
Port totalled 89,190,745 being over 8,700,000 tons greater than 
the high figure of last year, while shipping at 37,767,362 net 
register tons, totalled nearly 2,000,000 tons more than last year. 
The tonnage of goods (including transhipments) passing through 
the Port reached 57,143,419 tons and was over 5 mn. tons more 
than last year. General cargoes imported from and exported to 
overseas countries exceeded the record figures of two years ago, 
while there was a modest increase in the coastwise general cargo 
trade compared with the previous year. There was an increase 
of nearly 6,950,000 tons in petroleum traffic which was partially 
offset by a further reduction in coal traffic of over 2,970,000 tons. 

The volume of imported goods handled by the Authority—as 
distinct from that dealt with in the Port as a whole and excluding 


Manufacturers’ Announcements 


Electronic Warning Device for Cranes 


An important contribution to greater safety in the operation 
of Boom Cranes is made by the new Forward Electro-Alarm 
warning system, an ingenious device manufactured in Fresno, 
California and marketed in Great Britain by Thos. W. Ward Ltd., 
Albion Works, Sheffield. 

Simple in action, robustly made and easily installed by the 
user’s Own maintenance fitters, the Alarm consists of three 
essential units working together—a sensitive Detector projecting 
from the extreme end of the crane boom; a Warning Horn 
mounted close to the crane operator; and a Master Control Unit 
located in the cab. The device works from the starter battery 
or lighting circuit and is weather-proof and fool-proof. 

Accidents caused by the boom of a crane coming into contact 
with overhead power cables and similar hazards are dangerous 
and very expensive. This warning system enables the crane driver 
to avoid such accidents, and to prevent collision of the boom 
within a pre-determined distance up to 400-ft. The appropriate 
“danger distance” is pre-set by simple adjustment of the Master 
Control Unit. An important safeguard in the system is a flash- 
warning light, mounted on the Master Control Unit, which comes 
into action in the rare event of a circuit failure, to show the 
operator that the Detector is no longer sensitive. 

The introduction of this warning device has prompted many 
enquiries from potential users for similar warning systems with 
different applications. The two most important appear to be (a) 
for installation on overhead cranes to avoid collision—especially 
where two or more are working on the same run of track; and (b) 
for the detection of electric cables, pipework and other metallic 
objects underground. In the latter, particular usefulness will be 
gained from the incorporation of a feature enabling the hidden 
object to be “ pin-pointed” exactly and the depth below the 
surface to be ascertained within fine limits. 

Working in close contact with the manufacturers in California, 
Thos. W. Ward are now developing plans for the introduction of 
new electro-warning equipment to meet the above requirements. 
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the large tonnages handled by the Authority’s tenants—-show 
an increase of 277,000 tons to reach a figure of 2,348,311 tons. 

The tonnage of goods warehoused by the Authority was ! 
per cent greater than the previous year, but the continuing t a- 
dency for goods to remain in warehouses for shorter periods th 
formerly, brought about a further decline of 8 per cent in 
stock of goods in the Authority’s direct charge at the end 
the year as compared with the stock held at the end of Mar: h, 
1959. The tonnage of export goods handled by the Authority 
increased by about 230,000 tons, the total being 17,000 tons in 
excess of the previous highest figure, recorded in 1958. 

With regard to siltation, the preparation of the Coldharbour 
Estate, Rainham, for the reception of dredgings has been com- 
pleted. During the year 1,322,770 tons of material were dredged 
from the River and 2,060,655 tons from the Docks, compared with 
1,040,000 tons and 1,754,000 tons respectively in the previous 
year. 

Turning to general matters the Report comments on the 
Thames Navigation Service which was inaugurated in May, 1959, 
and is now well established and proving to be an effective feature 
of the Port. In addition, the provision of remote tidal reading 
equipment linked by V.H.F. radio to existing tide gauges at 
Tilbury and Southend enables tidal heights at those points to be 
currently available. The increasing number of ships being fitted 
with V.H.F. radio-telephone equipment enabled 4,500 passages, 
some during periods of fog, to be worked in conjunction with 
the Navigation Service during the year. 


New Timber Storage Shed 


A new storage shed at Sayes Wharf, Grand Surrey Canal, 
Deptford, is built entirely in timber. It has a span of 120-ft. 
and twelve timber columns—four at the two sides and four 
running down the centre—carry the ten trusses which form the 
roof. The trusses are of H B construction, a patent system 
originating in Sweden and manufactured in this country by Beves 
(Structures) Ltd., of Shoreham, who designed and erected the 
shed in collaboration with T. Burns and Partners. The shed built 
for Joseph Sandell and Co. Ltd., is 100-ft. long with an additional 
35-ft. cantilever, which overhangs the canal itself by 20-ft. This 
is a particularly valuable feature, as it allows unloading to con- 
tinue even in wet weather, 
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The new shed under construction? 


The trusses and posts were manufactured at Shoreham, 
brought up to London by road and erected on site by crane. 
All members were treated with Protim preservative. 

The licensing authorities raised the question of fire risk, but 
the Fire Research Station gave the trusses a greater fire en 
durance than a comparable design in unprotected steel. Cost o! 
the structure comes approximately half way between competitive 
tenders—but a timber structure requires no maintenance 
whereas other materials need frequent repainting. 
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